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(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit massive data 
without increasing a bus width by processing a current 
amount as transmission data and applying multi-level 
processing to current data. 

SOLUTION: The semiconductor integrated circuit has an 
input circuit, an internal circuit and an output circuit. 
The input circuit has an ADC 19 that converts multi- 
level current data received externally into sets DIB0- 
DIB7 of data of a binary voltage level, the internal circuit 
1 8 receives the sets DIB0-DIB7 from the ADC 1 9 and 
outputs sets DOB0-DOB7 of data of a binary voltage 
level. The output circuit has a DAC 14 that converts the 
sets DOB0-DOB7 outputted from the internal circuit 18 
into multi-level current data and provides an output 
externally. 
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^toB0~DIB7tC^-rSADCl9^L, rtSPIUSg 
IStt. ADC 19* 6_hfB5l^{*DIB0~DIB7£Stt 6 i <b 
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a d 3 > ^ - * **rr £ - * A#@S§ £ . 

fijfE-r- £ A*0»3&> 6 2 mmK WOUDr- £ 
5 ft £1*9 SBIhISS i % JMW Set f 

MlHrtgC[5]S§^ $ ft 2> 2 ffiHK U-<;l<©;r- * © 
l^M^ttiDA^^-jr^fl. IHil{t3ft 

/cisf- $ * jf-gpec m^-r S r - * W^HlSSi 
[1*4813] ft&frZAZ>?Z>&&t2ti~a,>Z>nffi. 

^ft-artsuEHHSt. 

pjijf BftgfllElSSfr 3 ft £ 2 fiiHEE U-Ob©'? 1 - * CD 
SI^**^b-rSDA=3>^-*%Wl/. 3HBftSft 

[»3aS4] HUlB^-^A^IilUSA^SP^-^^Cg 

tcsas 3 ft s y - K e» # St 3 ft r i »s c £ « £ r 
SSfofcE 3 tciBiS©¥^^SII5ISS^S. 
[»3jaB5] ifufB^-*A^@Ktectc>'^-*ffi7Jll 

b«. -eft-eft^fjccu/cA^^-f ^ffflh?^**? 

[IWOBB] Sf-SB^A^SftS, **U»^3B«:a 
* § ft -2. * p #fl-*f li, «%$(I9P $ ftfc * p ? *fl# 

nm-cob 4ci £ r &m?m i tciais©^*** 

- $ K J; 0 Mia 2 fl©*l£ U^;b©r - £ ©*-£<$£ £ 

fflfb-rsBRfc. isiB^ci'P^^fi^^s-a-, *p? 
itfiB 7 s - * Ktimmt . huib * p v f fi#«ft#sa 3 

ftfcmiffi^-*A#£MIBAD=i *5C<fc 9 2fil© 

p » ^nmftzm ow-rci *«m»£ -r znnm 3 

Uit#3t 8 ] mW&fr 6A^T £ * a ? *(i#*SE 

*«M»4 -r *»*3i 3 icszm<D^mwmmm^^ 



C2) ftffi 2 0 0 1 - 1 5 6 6 2 1 
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[iiMOIll] niHW^A^TSIISfcr-^ MiB 
AD3>^-fteJ:C;DA3>^^^l/tWfciil 

mib?i» e>A^-r swft^- mib a d a »■<- 

io **jJ:i^DA3>y«-df*^3r«:^aiJ{cffl*-rs*SlE 

m*m 12] mis* p v *mmMte9\%wcW]ir 

SlHlgStUr. flKKy-KiSilli^-KiOiaiKSa*^ 

ftfcas»«sf88i. * p zummmfi?- v K.wmz ft 

3g^3ft^c^2©h^>^X^, *5j;c>*C©^2©H7 

20 -r*ci*i$«i-rssi*^6tcK«©^aM«(isis» 

[i**^ 13] buIB ^ p „ ^m#^Sfc6^g|J* ^A* 

^35©^ p t>mm&tt>t>Kt}-r z>t> a v >?m^nm& 

m^mi4) «flBDA3>^-5f«. 
30 Wlh7>^$i, 

ii«fBSmit^h7>^X£^LT^ft^ft#U> h 
5 5-fifett3ft, 3S*«i!Si«Rh9>^5r©««Efiitclt 

X*sgfiS£3ft^ 1 ~3&n ©S#ttW«aEiH F?>^ 

StflB^ 1 ~f&n ©S#ttW*iftiB h 5 £ t£*t(E; L 
TS-^*s^ 3 ft . SffeiStt-Ji 3 ftr ffi^J > - F CC 
g^3 ft . 2 • " 1 flSK***m 3 ftfc«*ffi%Jf o J: 5 
icV y X&WOS. 3ft, h K«I6 UT n t v Y © 2 

40 iiSKT 1 -*©^©^™^ h-^Jifitf-y h*«A 

SC i*»«4TS»3l^2K8Btt©*all(«IS8llsIISS 

a. 

[«*B15] fiTSE DA 

Mfasm«ais?sh7>^x^tc>FtuT*ft-eft*u> h 

2 " - 1 OKSAtttf 3 ft/cmijfEfiS^^Ocfc ^ tc-y- 
X*S893£3 ft/c^ 1 -In ©m#ttttHifc2§ h 7 
50 ft, 
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muwmnffim h ? > % lx * u > h s 5 -m 

Htiiam 1 n ©i^MWiSiS F7>^X^ tc*f J£ b 

2 n -M^ca^wsn/c««ofii^oj; i 5 

fCtMXj&ita^n, §y- htcS-ftELTn fcfs> h©2 
jtmE^-^O^OSTftt* F-Hktffcfcf? h#A 
WSIl~®n©X^ »?fflh9>y^*i. 10 

huib a* ^— KisuiB^P "j 9 mmm h 5 > * t © 
mtwm s ti. y- f k d a^&a^ * p 7 

C t S»JjOB 7 KiBtt©3£&t*£8tlEll&£ 

K. 

[HM8B16] fWBD A p 
h -7 $ i . 

2 " S tifc«8feiS% J: 5 tctf X 20 

1 < n + 1 ) <DWL&ttvfmm h * 
mmrn 1 ( n + 1 ) on&ttvtmvm b^yvz * 
^-Ktc^sn. 2 s 

KD2itmEE7 ; -^<D i 5^CD^Tfi[^^ h-Hft±<&K? 
hfcWa-;^-; h#A2rr-S8il~lfS <n+ 1 ) 

&»OT7KBtio*aw«MiiaHat«. 30 

[§1*1117] MfBD A P 

iiaiiiM h 5 ^Kjt itf n-en* i/> h 

-<X 2 " " 1 fg. l/2»K3t*#W- 3 *ifc«effi48o «fc 5 

tc-y >r xBases tutsi 1 ~m ( n + 1 ) ©s#*w« 
ittfiBifi 1 < n + 1 ) (Dnfrtfttmrnm F7>^$ 

KtcjgttStt. 2"*MS, i/2{mc*#ttW3ttft:m 40 

tut? hCD2itm7=-^CD i 5fe©ST{4fc:'^ 

(n+ 1 ) CD^-f »^fflh5>y^3»i€rja«r*Ci 
64$tt £ T -Sli^JS 7 CClBig0^zi<$ft»I5IS§^g„ 
3 SITED A 

it« A * - T»tt sa*$t«?jfc© 2 ■ - 1 g 

KS*ttW 5 ftfc«ifcffl£ A**SE£ ©*/J>*I*«U 
nt'* h©2jl7 r -*CD i 5^©fi±{4T*-2>nS@©t* 

7 h ©f&a Ji/*s«e-r 1 oit^iass £ , 50 



£ » Sgmifc© 2 n - 1 {g©S?jiSfii£ ? 1 1 > fc t> © * tt A* 

nasi. sriaJt«-<*-^iHi#«:SWTanss!s* 

jifc© 2 " - 1 {g©«fl££ ©*/h*Jt|fc ituf B 2 jIt*- £ 
©5%©n- lg@©f* h©ilKJ^«St^I 
2©i:b$2USS£, 

xftnffifr hmmmm<D±&v » v comm. w<ju?m7> 

-S-bVlCfc Dfcf&8©*iftffi*? 1 1 »fc &© $ fcttATJH 

?ft£ . BulBibIS >T * - ^Mi#££W-cifcft*aSi**«i 
© 2 " - j <g~ifg©mss i ©^/jN*-€-h*n*ftt u x ttm 

L. fffB2jt7=-f©^^©n-2#@-ftT&©tr> 
h ©l&H *ft5E-r S» 3 ©tMSlBlB^IB n (Dim 

Ess i %^«-r set zmmt * m?m 1 tceatsc©^ 
ib^ -f * - ^ wt # -csan ^s*imiiK© 2 • - 1 + 

U> nt? h©2ii7 < -£©5-f3©S±<iT l &£n#@ 

©f-^ h©iiffl^;u«:^-r*mi©l:b^|518Si. 
I5f3n#a©e^ hOUau^l/KjSD-C. MfBA^It 

•^^ p>smma© 2 " fis©s«£ffl*g 1 fc ©* /cttBtr 
iba^«^l t . «WEJt«-f * - ^JHt-9*«wri*h* 

S^miiS© 2 " - 2 + 1 fi©*» i ©A/J^^i:blS U . BUlB 
- liS©t'^ h©i^ilu^;l/4 

mzmmnmicmsx±GLVy h©»au^;i/©«a*-& 
to-a-tciE Ljfcf&sfc^tcffi^r s*»ffl%«nBA*«ia*» 
*b 5 1 c »fc © * fctimfi BA^maE i . mam 
Ms^z%vxmtiz>mm , im(D2"- 3 + u§~2° + 1 
i%<Dmm t (o^^fx^rmm i^xtm l . mib 2 it 

;l/*«j£-T 3 ©tb®!lsllE&-^ n ©ib^lHlBS t . 

Btjfaam^z5t£tc>Pt u r HtriBS«mijfe©mjiaa±{4~ST 
tiijh ©l&S u^Ji/©ffl*^fo-&«:jSDfc<a«[»«:ffl 
^-r i«aaA;2j*8£#> 6 g 11 » t> © * /c »bu ib 

A^SiJSi . IWBtt«-f * -^;Kt#%swr«en4S 
mmm<D l fg©«ife i ©A/J^ ; &tbl5 1. ? n * * fi#© 

[fft*lI2 0] BWBAD=i>^-*tt. 

tb^-Y * - f)im^^fxwtni>mmmwL<D 2 - <&c 

S*«WStifc««SffiiA**i«i©^=&ft«L. f 
p 7 *m#©8&3i"<JH&ite£T S * p » ^ff-^fflibli? 

MtB^ P 7 ^ft#%SWTSfcfl*«!|l«S(E© ( 2 * + 2 

ifc$5L. n t? h©2it7 r -^©^^©*±{4-C*^n 

tsoe> h©«wiu^*»t3t-rsmi©J:t«!iiK 

£- 



m> hmmmifcco 2 ° - 1 &©*%<&&? 1 1, >/c © * tc » 

Hjjfc© (2"+2"- J ) fg©«fc£©*/Jv&Jt«U MIE 
2ii7 r -^©^^©n - l#B©tf ? FOi&IU^* 
^•T6m2©i:b^t5!S§t. 

6?l^fcfe©*ytK8uiBA^m^<bMiB^n *{f-5f£ 
5WC*ti*«l««© (2" + 2"- 3 ) - (2" + 1) 
te©«S4©*/h**ft*ft*h£LTJfc«U Bi)IB2ji 

Jl^^^ET -SH 3 ©Jt«HIK~l& n ©tbMUBi ZMffi 

-fzct t r zmxm 7 cci Bts©¥^^»ai5is§ 

[ft naS2 1 ] itffBAD 3 

mst 4*- •7)[sm^z&»-cmtiz>&mnwt<D 2 n - 1 + 1 

/2fiKl*#» $ ftfc^ffii A#*«£& ©*'h*Jtt8 
U n fcf? H©2il7 r -^©^^©S±{4-C$>-5)nS@ 

tmzn&m<o\zv (^©asaix-c^tci&c-c, miba^ 
as** 6sm^»s© 2 ■ - 1 fgKDmffi« ?ic»fct>©*fctt 

SS*Hmjfc© 2 ■ - • + X/2fe<Dmffi t © JttS t v mi 
IB2il7 : -^©^^©n- lfB©t'»^ KDmm^J^ 

zmm-r z>n 2 ©tuanus t . 
HtriaSJ»«ijS£tcMor±{4^^ h©iftaiu^;i/©ffl*^ 

65 K>fc «>©* 3fctt«IEA**i* t . fHBJt«-f * - ^ 
JKf #£Stt-Ciftft£»M«E© 2 " - 3 + l/2fg~ 2 0 + 1 
/2{§©«fti©*/J>**ft*ft#£LTJt*SU MiB2 
jlf ; -^©0^©n-2SS~ST{a©t'^ FOfSlU 
^ *8H£T £ Jif 3 ©Jt80B~Sr n ©Jt«@K i . 
«ffi»«*fc»UTlTO«±{t-HITfi[©K9 h©» 
ffiu^;i/©iffl*^i*«:j6Cfcf&«»«:tBS-}--S«aEfil 
4 HtTlBA^imSS^ 6 5 1 1 »fc fe © * fcttWIB A^mfiS <t . 
Bir8BJt«-( ^Ht#*SWTijEnS«m««©l/2 

©i/2<S<fc 9 A£ < . -2fg«fc »3/jNStvc t^Sti-rSiB 
*3H 3 tCgB*j^33*tt&fRti]B&S. 
[f»3fcJI 2 3 ] HUlBA D n £ i>i O'HUlB DA 3 

-cfiwsrs«isi*ifttt. s«*^^6©afi 



(4) &B1 2 0 0 1 - 1 5 6 6 2 1 

6 

BuIB^©¥^<$*»IeI8§^giBtilBn> h a->m* 

[«*3B2 5] BtrfB^K©^«^siaissiifa«. bit 

gaa > h a -^ffl^Sti^SHIIBSIgtcx ^ =f- * - 
>Sa»Sti-Ct>SC4*«F«4"r4l»*B2 4lcgSK© 

10 7 s — # • m-^5^>^f-A 0 

CW38B2 6 ] BUiB^©^^^SH3§Kg«. «T 
IBs > h a -^ffl^zS^SEUS^gtc^ * ft 
Tl>SC *»JjaS2 4«cSB»©f r -'f • ft 

[rt*^2 7 ] mftm&vmmt&mmmt; zti? 

ffi^S u-^ju©^- ^ ©m^*«:^-r A 
^W-r-S-^-^A^lHlSSi. cro^-fA^IslSS*^ 
2ffl«EEU^©f s -df*sfl9ftSftSrtSBlIBi%Wr 
20 S^f»tty*y-C**Ci4*#aiTS»*312 4«:e 

[if*i2 8] ffirGW©4UittiHiSB». -eft-e 

ftrtgPHSSi. C©rtBP0B3*J»6«#&3ftS2ffl«BEU 
^^©f^- 2<Dm£&$:&m<tT S D A 3 

lf^2 4^ietgCD7 :r "5' • f!-Sf{5^>X:rA 0 
[f#*J12 9] «rSB«B»©^f«ISai51Btt. 

30 fflflEU'CWf- ^©^{*«:^T^ A D n 

f^WrS-^-^A^fsllESi. C©7 i -*A^IhISS^6 
2filSffU-<^©7 r -^^^3ftSP , gg[5iaBi. C© 
rtBPIalK*' 6«$&3 ft 5 2 ffiHK U^;b©r - * ©*^ 
ft4^fl^b-rSDA3>/-«-**WC. ^ffi-fbSftfc* 

m&S *'JT*5Ci *«f*«b -J" 2 4 6CIB1E© 

40 2 4 iClBtg©^-^ • {I-St{SI^>Xf-A 0 

Cii^ii 3 i ] ursawftf 5 - f ©iiSMcc^ ^ ^ o 9 

2 4 fcf BtE©^- * ■•«eS8S/ A. 

[ooo l] 

miiiHisg^ara-c^b s ft * 7 s - * * fcttft-^*a^fe« 
t?»5fe©tciiB-r*fc©t?. m«¥a«*^*y t-t© 
50 3>ha-7«§n^ei->xrAK^5nsfc 
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[0 00 2] 

[fie*©«H5J a»©LS I H!*j8«ST*fi£3fc©£aS5' 
[0 0 0 3 ] H5 BCCTn-rfi^OGS^f-Att. 1®$! 

ommmvAi- s^^^^u (sdram)42i%— #7c&c& 

^, ^il©^ * ij3>hP-7 420fr> 6&SDRAM 421&C # 10 
P » ^ ft Clock, T F UXm-^Address^^-r-S/cfe 
(D#p-;/2> • T FUX;S;*422%}g££U MfB^*';3 
> f- p — 5 420£#?T©SDRAM 42li©KtC*ff&L/T7 ; — 
*DATA%{CT£TS/c&©f r ~*M'X423%JgMU f)IE 
y*y=i> r P-'5 420#>6&?iJ©SDRAM 42lGC*t(t«UT 
fcfJMf^ (RAS#1» CAS#L WE#1. CS#l) ~ (RAS#4 X CAS 
#4, WE#4, CS#4) %«*&T?>/C&©$IJM1-^^*X 424% 

[0 0 04] ±K«ifc©SDRAM 421% 7" 'J > hg*£± 

- $ % est*- & c i &-c * s . 

[0 0 0 5 ] UrfPU 05 e&C^UfcgjiS^'rAte, 

<D-am; --fx#©«5 ■*>■*-<. r-zm&mL*mm<t 

FU*'**. f*--*/<;*©£firrt««i*.6*rCl»&lr»© 

r> «sDRA»*ctewas®#iffl©-fe? FT-^/t-Ji' 

F B#W© 2 A 5 > y rf^fr -5 . 30 
[0 0 0 6] CntCj:^ &SDRAM£teW6;M 
*M<t5Ci*5-C#^©-C, #SDRAMO«M^% 

Is- r %±tfJ; i 5£-r££, L*»tt<, 

>*y*y»— JWOU-fT^ b&mUiCtj;?), 3 6tt\ 
Sft#IHJ©llfif fc*. 
[0 0 0 7 ] 057 fc^*fi£*©{Kji&S'*^A 

ii. $&©Rambus§9DRAM(RDR/W)331%— ^©f 1 - 
^{SiiSS"C^>2> Rambus channel (RambusttJtPI) %/fL 
•TSfSSb. CORanbus channel i^SP-'f^ 4 ©WW: 40 
y3>rn-7330&88RU «m^{4VreffcJ:c>'#P 
» ^ft-^?!S332^P)©lH]RI!^P 5» 47CTW%. Rambus chann 
- el %/M- T-Srdram 33itcttl&r & J: -9 K L> 4> ©r$) 
fc*S. ±IBRambus channel «. Sl-f ✓ A Xifife C h 
J: *> CC^Jgta (terminal resistance) 3 3 3tC J: 0 & 
^-X©G»7 r -^m-^P a 1©^ + ^-%ffll^?./c 
&><*©£ffi#»;l6*Tt:t>S. 
[0 00 8 ] ±gBL.fc<fc 5 &ffigfc©RDR/5M 331% 7" U > 

tt. vUM^ttSCi^-ct, mMfV'J** 50 
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iS«*fcOT^©7*-*©^m*?T$C4**r*S. 
[0 00 9] 

[|6^*iJl¥ifcL <fc 5 & 05 7tt^L 
^dE^X-rAti, ^'Xifi%if-^-rKtoDtC. ■?=-*© 

m&m*~mmitLtc(D-e. ^*y*y*-ju^*T©^ 
^F^©x^^-©{±ii*^L< . ^p-^ F7>fAoy 

y»-;l/©7 r y>hSfiLh©E!»©ffiia. A>#i>*> 

x&v&mM<DWA>$ ^^>^%*s^c^jtanfta« 

[0010] JniT. L S I ©Sft-T-OfiHBKfctCfc 0 . ^ 
*';*ya-*rJOLS I ©F5>y**©WJBE%M 
ffl*ffl©«jBWE (H5 6#JH) *»*;*©»£« 

KVTERM (05 7#JKQ *<£TL-C^J&»S*S%S&<tt 
*. T5c, x-£©1iffl@fiMgTT£C4K&D. 
r-*©KK#ffll/#ll£UB< 

[ooi i ] ±&Ltc<i:5icmmi&m<D'-<>\~c*A<D 

7 r -^%S i 5^3f5©'£^>x-rA-cii > /UH8^< 

& z> 1 1 i> ic $ m&m o t-c ft & ^ 1 1 o * 
[ooi2iifc, ^«ja**«<b-s-Sitt>K. m 

SH^p ? **i«iS{tOT**0-r-*©gS{l%tT5f£ 
*©£i->XfAtiJ, ^^-f-A^-C©A^Ffl©^ + 
a -©fta^K L/ < . * n » * F 5 -f ^'©^ » * 4>$UPS 

[0013] 3 6KM^ita©*Wi UT. WMtK. 

m\ y^ey^E^A-Ji/rtoLS i© Fv>^*©W 
EBMMU ta^ffl©m?S«E (0 5 6#JH) te«fccm 
<H5 7#fflS> %{ST31±. ^-$©8iiJI%ffiT 

[0014] *«HBJJB*tt*»«-r'« &<*ft/c«> 
©"C, {£3i7 ; -^ibT«ijm%gX0m^c:iiCj;0, 
(SH^-^ t L-r^EEm{i%K0ia i 51S^©*tS%MW 
-SCi^Bjtgtc^-S^-^ -{f-^ei^Xf- Ate 

[00 15]$^ $i£Bmj, a^7 r -^©^t%tf 
^ci^CefcO. e^7 r -^^©ii^:%^^c:<b^<^ffi 
©■^-fea^R^ctj&swfiiKa:*). ie^^xv- 

BWi-^e©ffi*I«BE©(STtct>iS^.S c i^SKift 
0. (S»©PI«l^n» :5'%e^T6Ji^rfe^S©7 1 - 
5»©3S«m 3&ioJfi84 & &¥9fl«8H3Ki$fltb«fc t>*^n 
%fflt^C7 r -^ -{f^fSl^X7-A%ti«-r-5>C4%g 

[0016] 

[8iii**ftt5ft:ft©fa] ±ieaw%afiS-r^>/c5!> 
fc ccDftwicmzmmfcmmmmgi&vm 1 ©ssa-c 



C6) 
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2 ME W<Wr- *t<om&:WK.m8& Z A D 3 
p> 2 ffi^JE V ^ ;b© x - * 3 n & 1*3 1 * M= 

[0017] $/c, c©«wtc«a¥3M«Ra@8SRa 
©sr2©as«-ctt, rtawgist* «nEi*iaJiaK*>6«» 
$ n s 2 me b-<;u©^- * ©»dft**«fcr* d 

Aa>'<-*t*l/. £fHb$n*:«aEf s -***HWK: 
[0018] Sfc. C©^tC^S^i**«lHlSS^g 

aste?*-**. 2ii«Eb^i'©f t -f©ai'&<*tcsaft 

- £ A^USS*' 6 2 ffi«E u^KD-f 7 - £ § ft & 

W^[5]8S i ^*it & C £ <t-r a. 
[0019] sfc. comiic&z?-* ■ mn&M~> 20 

zm#mmt&mstz ^ > h a - Ji/-r & =1 > h a 
zm&mmmm&m t z^m u . tut a^©¥ajn*ifMS 

@KMilSraB3> r a-;WB¥3l#JISBHaiJS£K£© 

^msftT^sm^-^Ccfc^--^©^ 

[0 02 0] 

[^©nsti©^flsi] *r. ^awcSKfcsypj-i-s. 

[0021] *ea£^f t A*j«fc at* 

ntcjs^-rsLS i-cb. ¥m#m%mmmM~c&m 30 
< i: $ ft-c t » saas^- * s «t o . 

^^©eit^tf^Ci'&^i-rS. -r -£©«&£ 

3i£tT 5 12 . icmmmt &mm t 1 *t 1 

•C*S©#S*IA»©T. wtK**©^ 1 -* 
[0 02 2] -ttifcilltt 5 

ciKtsLt. 7 1 — & (mm ozmitzfts. c® 
w «©£ m t« , mK<D&mi 1 1 tt^x ; ■< x-7 - ^ > 

*sKt». («*) ©^ffifbCcfcO. ®ji© 40 

$©^m^pj#gt^a. 

" [0 02 3j«T/HlB*#J«^*fW©JISi©»* 

[0024] <mi hsm§>0 it*, mi ^afcj&asK: 
i^Ls 1 ©— eu^m-r^D^ ^s-ca-5. ccts, 

^ 1 ©L S I CCHIP-A)!!©^-^^^^*^^ 
t). I20LSI CCHIP-B)12©^-f A^JHffiSU^ift 
A^)-C*4tl^©'>^^A^^1S' s SW^7^U-Cl^ 0 
[0025] BP HIOLS 1 ll©-/ 1 — £ i±l;73l§]K§§15 50 



B. rt8B|p|Ki3*£ffi#;*tt&2ffi©«E^-**^ffi 
fb"f £ digital -to-anal oq converter (DAC) 14i, 
C©DACl4©ffi#DAGout£^ffi©m&ffi£ LT^gPf' 

[0 02 6 ] ±IE^SPf r -$i^l*>6^fil©mSS3&SA^I 

-t6^2©ls 112©^- ^xtimmmt. mimst? 

-*tta*6©A*«tSE%SW*A*^s»7Tffl©NM 
OS r^>^X£l6£, C© r 7>i>X^16tC* U> r 
5?-Si3nfcNMOSh7>^i!i7i l C£Dh7 
>^*£l7&c1ftn£a^ADCin£, 2 <B©mE^- £ &C 
^8§U F«gg|51]3§18fC#t|&-r?)analocj-to-dicn'tal conv 
erter(ADC) ISi^WT &„ 

[0 0 2 7 ] ±IS«fiRtCj:ntf, Jf!l©LS IllB2ffi 

*>&m<t hfcmm^- % % 2 momK?- $ (cs»ot 
©iBT^aR^-fai^bT^fiitu^*^-** 

[0 02 8] <SS2ilfl0&fi8>ia2tt. ^2HttJ&ffi«: 

iSLs i ©— a5*^-r^p » ^®"c*>^„ cent 

m 1 ©L S I (CHlP-A)2l©-r- ^ tH^@S§gP*smijiEA 
^« I2©LS I (CHIP-B)22©f :; -^A^lHl5SSP* 5 «^ 
tiJ^j-CA S«^©->^ f- A«toS*fflS«SWtc^ UT = 
[0 02 9 ] BP%. mi©LS I 21©7 r -^m^Jls]88SI5 
B. F*9SPt5]3§l3^e»tH^$n-S2ffi©mE-r-^ ; &^fil 
<bTSDAC23<b 1 C©DAC23©a^*^fil©*^tC 

24^6^fil©miJit ; S:S^-5NMO S h7>^x^25<b, 

iONMOS h7>^^^26i?:WTa D 
[0 030 ] S20LS 1 22©-r — £A^7lHlS£pflB> BU 

tiju MfB^fii©^^- f tcf&o-r 2ffi©mjEf r -^ 

KSEftL. rtSP@Bl8K:«*&-rSADC27%^rS. 

[0031] ±E«HiSKj:titf, «rabfc» 1 mmmrn 

iR«K. ^1©LS l21i3C2ffl©«Ef r -*%^fii<b 
L/ZcS^x-^^gP^-df^lOcai^U. ^2©LS 

1 22B«7 = -^^i* i e>A^-rs^fii{fcb/cmfit 5 L'r- 

ASo Xytcifi^X, «»©LS I ©ral-C^SPr-^^i 
[0 0 3 2 ] <m3HJ6Jf^>S3B. »3H»J&«8fC 

«sls 1©— »%^r^o»*ia"t?**. cctb. 

SIOLS I (CHIP-A)31*5j:c>*Sfl2(DLS I (CHIP-B)32 
B. ^n-en^-^A^llHlSSgPi^-^tii^IllESgP©- 
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[0 0 3 3]-eiT, S I 31. 32B. ^-^A^E 

[0 0 3 4] gp*3. IIOLSI ^©^-^tttfJlSi&SiS 
B. laifOJilOLSIllO^-fHWjHIWBiHW 
K. rt^lsIigisfrfcW^Stt^ffi©^^-**^ 
{tr*DACl4i. C©DACi40ffl**^ffi©«»«: 
SQA LTfl-SBf 1 - SrfiliatcHtfj-r StH2j>< ^ 7 fflOF 
^>^^^15*W^-2>o 

[0 0 3 5] Jgl©LS I 31©r-£A£liSii§SB 

B. ^SP^-^SlbtC^SSn. 01W2OLS1 
i2©r-£A*II]i®Sfl4|5]l$&t. 3HB©WJfeA*fctSD 
T«^S*iSA*'<»7TJS©h5>y;*itifi. 17 

UKim? -5A D C 19* w-r & . 
[0 0 3 6] — ft, S20LS I 32©f J -^A^JlHS§giJ 
B. ^^-^SlatCjgttSft. H>ilH^2©LS 131© 

iSWSA^^'^ 7 7 ffl(D b 7 Vv'^if^ 174. ^ 

|&TSADCl9tfrJ-5. 
[0 0 3 7 ] SH2©LS I 32©7 : --£t£i^I!i8S[5 

B. m)IB^l©LS I nfflf'-^ttWJigKWiEMiKc. 

rtsuisiBis** 6 a* s 2 fii©aiE t 1 - # %&m<t? 

3D AC 144. C©DACl4©U#*3*ffi©*SEK:£jft 
[0 0 3 8 ] JJBflHatCitltf, «»©L S I ©nt2 

•$sf- $ ^mft^cBM^imtjiBM^^T^mmr z 
[0039] <m4mmnm>m4it. ntmamtc 

Gb&LS I ©— gP^^-T^O » ZWrHh** CCTB, 
ffll©LS I (CHIP-A)41*iJ:t>'lg2©LS I (CHIP-B)42 

b. -en^n^-^A^ieissgPix-^Hi^iPissgp©- 

*!fSiltCj: 0««S3tiTt»Si8^©^^f-AflteS%7nb 
-ct,>-5>„ 

[0 040] CCT. 01©LS I 41©-r- * A^USS 

gpfc x&f—z mtimmm. » is u r a^ -y * - ^ 

fi-sfwEA, ?MHi-sf ©J53£{I-5f /OEAtc J; 9 r£ 

tt/^tSft«3»3&«IIHH8P3n. ®2©LSI 42©^-^ A 
AlllSSIJtectCf^-f UJ*lBlKSiJ». ttfCUTA^* 
- y^fi-stWEB, tH^j >C * - ^uM-^©JSKft#/OEBK: 

[0 04 1 ] fit, SLS I 41. 42B. -r-^A^llHl 
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^^fflh7>^^^44. 47fcJ;C>*fcH;7j;W -^ffi 
i^X£43. 46*/M/T^7 r -^^^^- FN^itji 

[0 04 2 ] IP*3. Hf 1©LS I 4l©^-^til^IlSSgP 
B. EI3*©m©LS 1 31<DT~*i&hM%?s%!>tmm 
<om W L. ffl* * - ^JKf^©S$sff-^/OEAic J: 

OS r 7>y**43*^LTttBI^-*l»lKi8tt3ft 

10 [0 0 4 3 ] */c. Sfil©LS I 4l©7 r -^A^lHlS§g|5 
B. a3*©UOLS I 3l©f*-*A#ll!!8B|S4|g« 
GmfS&m L . A* 4 * - TOUi-^WEAfc J: «P 
tSttt^^JSP^n-SA^^-Y »fffl©NMOS h7> 

yx^44^u-c^gP7 r -^^icc^snTi^ 0 & 

4s. r7>^X£l74ADCl94©Rfl&c4>. A*-f*-- 
yjuft-^wEAfc «fc 0 *Stt/#tStttttt3&s{M» $ ft & * -f 
ffi©NMO S h 7 >^X£ 45#WA3*vrt,»S. 
[0044] -eit, 42©^- £UB?7[5]5§ 

SPB. S1©LSI 4l©7 r -^m^lllS§g|I4|n]1i©^i?S 

20 £*rrs* 5 . ^gp^-^^itc^sn-ct^tH^^-i' 

[0 04 5] ^2©LS I 42©f r -£A:fr[5]i8SIS 

B. I1©LS l41©7*-*A#[5J!l8S|S4i!3*$©^£ 
*TTS#. ^HHJ^-^aUi Stress A* *W » 
?l©NMOS h-5>yx^47B. A*-f*-^HIJJ 
WEWC«t»3TStt/*fi5!t«S8!&sWI!lP3ns. 

#174 A DC 194 ©rsBK}? A$ nt (,> £ A^)X ^ 
30 ?^ffi©NMOSh7>^if«fe, A^^-^OWt 
^WEBic «fc 0 rStt/^rSttttJfisWSlBBi 3 . 

[0 046] ftfc. ±!£&L S I 41. 42B. 3 > h P - 
9flPJ©LS I (H^*r) ^6^$n€>^JMt#4T 

a- FUTB5fa$iJ®Kf# (wea. /oea) . (web. /oeb) 

[0 047 ] ±IBKfiXCC <fc ftB. «U»©L S I ©rait? 1 
#©*f§[57=- i?^l*^aK^ UT^ffifk LfcS^T 1 

40 30«T?#a. 

[0 048 ] <IS5!IJm§>ia5B. ^5IU6^SS8C 

[0 04 9 ] CC-CB. ffif^©DRAM52dSl^l©^* 
'J3> h P — 5 51^-r^y — >^^(daisy chain 
connected) 3*1. ^ -t V 3 > h D — "5 Sl^^SP^^X 50 
Kgi31a5ii^©VXrA«lS^Lti,^„ 
[ 0 0 5 0 ] ±IB7 r ^> ; -^*">jg^B. Source Syn 
chronous Strobe^^f*ffl$nTl^„ ^P 
^^ff-^4LT. S^^P ^^{f-^CLK4. -r-^©^ 

50 5£{iic<£5 <ji6mflfii*»e>f t -*©simtc-&toi*raMw 
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KtH^f-S) X hP-^flWSTROBE*flIl»S. 

^P-y^fi-sfas (^p^v-x) 53^6=i>ha 

-7 5liDRAM 520CS# * P ? *{f#CLK*S«|ft 3 ft 

[0 0 5 1 ] *WT», ^-*£afcfrfi#$Wfi]©2# 
©x~££§l (A*fB^-*K54**l>tttttfjf8? s ~*K 
55) eS^3&S5R^©^bn-^m«56* 

l^cfflOTfel). >t'ja> hP-v5liDRAM52i 

fc. DRAM 52© — oP^h mK-t©Affl#ia»©B«}- 10 

[0 0 5 2 )I6tt, H5 ©{£^^Xf-A©Ki^©— M 

[0 0 5 3] jdj *m#*BECLK00K:|5iaBUfc* h P 
-^fS #«ESTR0BE00K«t SSSSli ©*«»£ <fc -oT, 

Kttmf- *»54fr & ©£ffi<t 3 ftfc A***-?- * in 

putcA)©«iftA**» j: 3 *ifcatfj*»^- *ou 

tputCA)©^^^^- *«l5S^©««ffl*3Wf*>n*. 
[0 0 5 4] <*6JtM0ftB>H7K. J&6HM0BSKC 20 

[0 0 5 5 ] C©£^>Xf- A«. 15&CmLfc$&5H 

i u reai^Gi a^^ra© 2$xfci- -/m-smex 62 

[0 0 5 6 ] <f37Hfl0Ba8>ia8tt. JBTHtfiJ^JKK 
[0 0 5 7 ] CCfe^^XfAK^ E7«C^L/c^6^ 
^J©l*©f s -**H71%fflt»Tt»S.^*»a«CS. *L/ 30 

r, dram 52©— sua. «&*.«*■© Ataxia K 
©gp#«, h 4 tea* u wast. ima©«RS*wrs. 

[0 0 5 8)191*, H 8 (D&i£isX f- A©S&fF©— 03 
[0 0 5 9 ] ^ p ^ *ft#*ECLK(\ofclSiraofcA#IW 

MB©X r P- ^{f #«EEI-STTOBECV)«1 J: ^T, 
|^]f r -^i^73^>6©^fil{b3n/cA^)7 r -^InputCA)© 

WiftAfcjWTbft. W*WflPffl©^ho-^«-i»«Eo- 

STKDBE00&C<fc-o-r > ^{B{b3nfcHJ^*^f r -^0utpu 40 

t cA)©?K^fSj ■r - % m ©«as ta^ ?wt*> n s . 
[0060] <W8mmm>m i o«. $8£gs&&& 

[0 0 6 1 ] CCttt. »«©DRAMl02#lffl©.* 
P-^101«:.X£Hgi^(star connected)3 

ft, ±ia^*'j =3> h D-5ioi*wsp-'<^iooccs&a$ 

nt t, »S *§£©{£&'> X A ©flf/&£ ^ b T t, . 
[006 2] ±fBX £ -SSfifclCtt. Source Synchronous 

U3>hQ-7) 10li^©DRAMl02i©^*Xtt t 50 
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P - -5 lOli D R A M102&C ? P 9 Z ft^*J£**«te 3 ft 
S„ -rf^eVrO rP-7l0l£DRAMl02£©Ptil 

©^xSBfttt. #^|S]©2*©r-^i^i04 > 105. Wft 
ft© 1 #©X r V-7mnffi.i06$:m^2>Wi£ZmL-C 
*/c. DRAMl02©-SBfl\ «*.«*© Aa#> 
@SS©Sfc9-tt> 01~S3©V^-rn*^C7nU/c|518§i, 
H«©«fi6*W-r*. 

[0 06 3 ] ft**. ±IBL^5HSfe^SI-m8lUSJ|5 
<jg©{2i^>Xf-A-Ctt, i»n^ll^H3-^it 
femEKWOW^Lfc**. ^p 9 £{i-5f£>X rP-^ 

[0064] <m9mmmm>m9mwmmi^ *mi 
ic^sesi^^Atca^-rsLs i ©^-^ta^tnifg 

BWcKW6ftSDAC«:K|-r<5. 
[006 51 11 lit SfSHJfcJ&JBCCfl&aDAC©— 

^n^^-rpssir^-So &*>\ hi ijcb. must 

9 r ©2 il^E^-d? (binary voltage data)DO7~~DO0 
lOjiagfLX— ^ (denary current data)DACoutCC^ 
8W 5DACO-«*iS3nri>5. 
[0 0 6 6 1 111 (C^Tcfc 5 tC. S^«M(referen 
ce current source)/B©NMO S r 5 ^N0{C)fef b 

T, 8 ffl©S#tttt*aHH (weight current source)ffl 
©NMOS h7>^X^ha-N8*^U> h 5 ^-SSMS 

^Ni-Nstt-en-en. pi®SOT©NMosh7>y 

X^NO©^^^^^^:. lfg, 2^> 4{g> 64fg> 1 

28{g©^ffi£HfoJ; i 5{c-y-^X (Wi, WiXi28) 

[0 0 6 7 ] JblHNMOS r 5 >^ *Ml~N8«:Sfti£L 
T^-f-^SONMOS h5>^^*Sl-S8©S-««s 
SSR3tir*J«3, ±!2NMOS h ^>i^X £S1~S8©& 
ffeSBtt— g$tiTa?9fffl©PMOS h-7>^X^PL«r^- 
U-C«By-KtC«asnTl,»S. ±IBNMOS h7> 
v>X^Sl~S8li. MIBNMOS r ^>i^X^N0©«aifil 
^liibT, US. 2<g, 4f&. 64fg. 128te©SKfc 
i^Oi^Kt^X (Wb. W6X128) *SR3£3n 

[0 06 8 ] ±IBNMOS h =y >t^X ^Sl~S8©y- b 
^C«^n^n, 8t? r©2jtmj£7 ; -^©. «T(4t* 

» hDoo*>6*±ttt7 M»735^n-enA^3ns. c 

n^cj;!?, 11 nc^-TDACfi. ifBNMOS 

t^x ^si~ss©— jg®^^- Ficitfti d Am^mtim 

[0 0 6 9 ] BP^. 1 1 1 K^UfcDACtt. 

ish7>y^$ (no) i , mnmmmmm F5>^^(n 

o^cttGT^ft-eft^U^hS^-gl&Sft. StUSSi 
ffl b 5>yxf CN0)©«Sfeffl(Cj:b-<-C 2- 
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w s tifcmmm^-o <t 5 £tf -< x#bk£ s n/cm 1 ~ 

©S*#W«S« h7>^$ CN1-N8) £ . fTOB$ 

7 1 -~ #©, STftby FD00~&_t{4b-;/ FDOn^A^-T 
[0 0 7 0 ] —UK, eaS^-f-ACDA^JflBtHl 10 

iiim*©ffl*5-^oTtr^j:<rfeg:gyi^^oTi»ti« 
[oo7.n<ii oms&m>m9mmmt. 

Wtc^seSS^^^AKa^fSLS I©r-#A;frlS 
BSPtCK W 6*1 £ A D C tc WiT 6 . 
[0 07 2)BI12 l Ell 3teJ:c>'0 1 413:^^, 

mi ontti^sstc^sADc©— «*^-r@Kia-c* 
&*5. 0i2 t la i 3*3^0*13 1 4&cu. immm 20 

■f— y (denary current dataJADCin*. 8ti> r©2jt 
lEf- £ DI7~DT0tC^fe-r S A D C (M-XttMMA D 

O o-w*^snri>5. fir, hi 2 (cam© 

A DC© 2jt«EEf r -£DI7'-DI0©, *±fitK!? 

F DI7~ b v F DI4*SE8W SIeI»*i 4 H13KBt?h 

D13. Di7*&!m z>m&&:m \ 4k«k? fdii. dio 
*93ft-r * law*** n-en^ $ 1 > £ . 

[00731012. HI 3te«fcCfla 1 4«:^-r«fc5 

tc. pmos b^yiszzpm. v-xjwksu- Ktc 
mmsti. y- f • fw>« u^ssnssn. kw 30 

D1f-fX(Wl)£WU ±f2PMOS F^>>?*2P0«:*t 
lT#U>F5 7-Sa»3tiTl>5. CttCC<i;»), PM 
OS F 7>^X£P8~Pltt v A2>*ifeADCin&3EOl*B 

[0074]-^, S«l*aEiHffl©NMOS h^>y^ 

dfNotcssfUT. mkm<D*&ttvimffim<DNMos h 

7>^X£N8~N1##U> h 5 7-Si3tltU5„ ± 
SSa»ffifl©fi*^ *««ffl© NMOSh7>^^N8 40 
~N1«. »«»^©NMOS F9>^X*N0©««£ 
ffitCtb^t:. 128{g. 64ig. 32<S, lSfg. 8fg. 4fg. 2 

8, -. wi)#K3£3ttTt»S. 

[0 0 7 5 ] 2il«EE7 r -f DI7~DI0©. *±<4tr? F 
DI7*sy- F&cEnflD£*i5NMOS r ^>>=X£s8tt. 

aas«aE©i28fi&©«aEfiB*j#-^ j: 5 w xcwoxi28) 
**R£s*vck>&. iai«tc v b? hDia^y-htcEiwn 

Stl-SNMOS F^>^*£S7li, gmHiifc©64{g©1g 
*Mi£J#-3<fc5fc:-iMXafoX 64)#SH£i* 4i TUS. |5j 50 
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tiCC. b» hoiSJ&jy-htCElUnStiSNMOS F^> 
i>X £S6&*. aSte«ft©32f§©«fefli£f^ «t 5 «C1M 
XOtoX32)*SR5Ei**l-Cl,>S. PHHtC. b? rDI«Wy 

- htcEnjnsn-SNMOs r^>^x^s5«. amaa 

©ief§©^?Sfii^^fO«i: 5 ictf^ X(Woxi6)#i9:^£ft 

Tt»*. hsjc. b? hDi3*sy- KcEusn-snsNM 
os h^>^x$s4». sm*aE©8ig©**ffi*^-3 

J:9(c-9-^XoitoX8)**8a3£3tiTlr4S. !§!««:, b? 
hDl2*sy-KcE|JttlSnSNMOS Fv>^;**S3 
tt. **P«ijS©4f§©^irLfii?:f#-3J; i 5K-9->fXcvtoX4) 
3&*H3£sn-cc»s. pHicc. e» Frai#y- fccepjji] 

£ft5NMOS F5>y**S2tt. Sm«i3f£©2{g©m 
ffil^Soj: 5 -f Xcwox 2)*«ifi!je3 tiTl» 5 . 
[0 0 7 6 ] *-^;Hi#m3&sy- rtcEnsnsn 
SNMOSF5>i*X* C8~C1« . SJSI*aE©128(S. 6 
4{£. 32f&. 16fg. 8f&. 4fg. 2fg. lfS©l»rtl3&>©« 
acffi ; lrJ#'Pcfc i 5K-tr-i'XcwDXi28 1 wo)*Si5^2n 

[ 0 0 7 7 ] 0 1 2 OC^Tm 1 ©tfclSlslgSCOMPltt. fl| 

enira^nsNMos h7>yx*c»bj:u f iS!Si«ss©i2 

8fg©m^ ; &^-rNMOS b5>isZZH&t. KffBPM 
OS h-5>^X^P8© K W >©«{££ 2 filb-^JKbin 
ary level)fCSE»-r-5*«@KA8i*»6ttS. 
[0078] Ctitc^O. mi ©tt^HSacOMPitt. ft 

#en*S»r«n*S!S«fiSS©128(S©«i«4A*«i« 
4©^h*tfc!R0. 2jt7 ; -£DI7~DI0©^ S_h{4 

b>^ hDi7©Mau^ji/^^3£-r-s D 

[ 0 0 7 9 ] 0 1 2 K.m-?m2 ©tb$5IaIS§COMP2tJ. ffr 
iemi©J:b^[sl!fScoMra.ii:b^T, PMOSh7>^ 
#P8#P7tC. NMOSh7>i>Xi!C^S8(C > nSHSHS 

A8*«A7tc-€-n-ensEEsn. secciinaPMos h^> 
*j>7, $P7© f u > tm&s- f ^©rBioc. y- f tcft 

■^eru&iEUtt] $4lSNMOSh^>i>^^ C7fe <fc c>'**Hm 
SK©64lS©«ijfe J &ijfc , i" NMO S h 7>S^X ^ N77iiB:^ij4C 

[ 0 0 8 0 ] EP^. m2©J;b$5IlgSC0MP2« > 
Ytm&s-YtVTMC. A*«tSE*«rPMOS h7 
>> ; ^^P7 > y-F*Cb-^ rDI7#EPfl[l$4l£NMOS 
F 7 >S?X *S8*J «fcCf«H«aE©128(&©«ijft*ijSrN 

MOS F7>^x*N8*tje5iJ{cSat3nri»* 0 $6ic 

irtsPMos F^>^x^p7© Fu-f >tmms- rt- 

©ra«:. y-FKMen^EJJftlSnSNMOS F-5>5x 

x * C7*s ct c«ae«ijSi©64f&©«sK* a-r n m o s f 5 
>yx^N7*«it5U{c««3n-r*j»3. buIbpmos f^ 
P7© f u >©mfic^ 2 ffiu^ncaafe-r s*9 

[0 08 1 ] Ctitcj;'?. m2©tb$5[5]SScoMP2«. b* 
FDI73&i "high" ©t«^ic« v A^SiS^6S*»SSl£ 
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©128{g£3( I » fc i><0 £ it#en*SW T Sfctl 
©64<&©*SEi*Jt«L. Cj hDI7# "LOW" ©*§^iC 

WSfctfcifclBLT, 2jt7 r -£DI7~DI0©5^ h 

Di6©i&S u ;i/ £ „ 

[ 0 0 8 2 ] E9 1 2 iCm-?m3 ©J£$3[I]S&C0MP3B. fff 

sam 2 (ommv&ccMPzt tt^-c. pmo s h ^ >i>* 

£rP7ftSP6{C. NMOS 1- ~> £C7#S7tt:, 
A7^A6K-e4i*n9EES*i. S^cMIBPMOS h7> 
^x£P6©KlW>£&ifc^-- h'£©BK:> y- Ktff 10 
^entfEPflllSftSNMOS h 7 £C6*i 
?£©32te©«SSE£?jit-f NMOS H7>^^$N6*Si^lJtC 

[0 0 8 3 ] CttKJ: 0 . f?!3©J:bl$|5]S§C0MP3B t f 

» hoi7, Dis&i-en-en "high" compete, xtjmm. 

*> 6 £i£«ift©128flS*S J: Cf 64(&*3 1 1 » fc fc © £ Men 
£§WT?fcnS^Sifc©32{g©«^££J:b$£U K» 
MH7. Di6#^ft-en "LOW" ©HteKB, A#m«E£ 

ft *8**ut «n *«««£© 320©** £ «jt« 

U 23t-r-^DI7~DIO© ; 5% > t-DI5©HaU^ 20 

[ 0 0 8 4 ] 0 1 2 K^T#4 ©tt^mffiCOMMtt. mf 
ISm3©Jt«3aII8C0MP3<!:Jt^-C 4 PMOSh7>^ 
£ P6*J P5&C . NMOSh7>^ji CSW S6«C . tf tfSlSSg 

Ae*iA5K-en-ensEssti. S6«:S!iibpmos h-?> 

£ P5© K U -f > £ Stfe ^ - K £ ©Iffltc . h Kfi 
aE©iefl&©tKft*iJfE-i" NMOSh7>^f N5#g?ljK: 

gi^nn^-M^ 1 ?, *©fl!!«i5iDr**. 

[0 0 8 5 ] C fttc<fc 0 . 14 ©Jt$£HlSgC0MP4B, t 30 

» h Di7~Di5**-en-en "high" ©js^cb, atj*^ 

6 S«|«aE©128f&. 64fl&*J «fc V 32fS*5 © 4 
OTen*SWr «n*»fll»©lfi(&©«*£ *Jttft 
U b*-? hDI7~DI5*^n-en "LOW" ©t&-£R:B. a 
*«i*£<l#en%SW'C'aEtlSlSI|l««E©ieflSF©««E£ 
£J£$£U 2jtr-£DI7~DI0©5<3. fc'fhDI4©H 

[ 0 0 8 6 ] m 1 3 fC*jVrf85©tfc$$Ei8C0MP5», BU 
f 2^ 4 ©J£MSif&C0MP4£ Jt^T . PMOSh7>^ 
*P5*»P4lC. NMOS h^>y**C5#S5tC, 40 

A5*JA4«:*ti-eniESsn. s^cSuibpmos 

S^x £ P4© FM>i gift y—Yt Offltc , y- h tefi 
■^en^EiJSnStiSNM'O'S h 7>^'*C4*J iCfffi?*' " 
^©8fg©*i^?r^TNMO S h 7>^X^N4*WJ(C 

aa*stiTt»*^iitto, -e©ffe»p]D-c*?»o 

[0 0 8 7 ] Ctifc J: 9 . 15 ©JtlKlsIIBGCMPStt, t* 
F-DI7~DI4J&i-e-tl^n "HIGH" ©Jft^KB. A^)«?3iE 
*»e>^d«ift©128j&. 64fg, 32<gtiJ;f>*16fg^?K^C 
fc©£f3#ei%SWTSStiSa«l«aE©9lS©««8 £ * 

Jttfito, tf?» hoi7~Di4*j-e-n-en "lot ©«^«: so 
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«. A*«aE£m#en*«wrift4is3ei«ijS©8fs© 

*86£*J£«U 2itf s -*DI7~DI0©5 , 5. fc*7hDI 

[ o o 8 8 ] m 1 3 vz7rcrm6 ©j±§$iis§comp6b. m 

H P4*»P3iC. NMO SF7 >*s 7, *C4#S4iC. if lUSlSg 

A43&JA3fc-eti-€ t nsEJEsn. setciwaPMos h7> 
y**P3© Fis-otm&s-' K£©ratc, y- h&cm 
#en*JEnJn s ft 5 n m o s h v > y * * c3*$ j: o*smit 

SE©4(S©«aEi&»"rNMOS h9>i>*i»N3*«ilWI«: 

[0 0 8 9 ] c*nc J; 0 . H6 ©tb^HifScoMPeB^ tr 

^ h DI7~DI3#-?-ft-ett " high" ©!#•&«:»> ATJ^SS 
3&>63e»««E©128fi&. 64f$. 32f&. 16(g*5j:0*8{g^?| 

U/c k© £ fi-^et*5f wr «En*iB»««©4»©«» 
£?ri:b^U. h DI7~DI3*^n-etl "LOW ©^ 

(DnML^tm.^. 2ilx-^Dl7~Dl0©^%, hf-^ h 

Di2©nau^^ s &^ - rs. 
[OO9O10U tcanrmi ©tb$5(His§coMp7B. mr 

IBl6©J;bl^[p]EE§C0MP6£J;b^-t. PMOSh5>^ 
$P33^P2{C, NMOS h -7 ^C3* 5 S3tC, itiflHSS 

A3^A2tc-en-en^jgsn, $6tci«gapMos 
t^x^P2© Yl'Jl'tm&s- F £©!««:, y- htcM 
■^en*«Enjjn $n^NMosh7>yx^afc=t; 
^©2fs©m^^ij£-rNMo s 7>^x^n»jk 

[0 09 1 ] CiaKJ;^ mTOtbl^lHlBSCOVP?^. DI7 
-DI2***tl*n "HIGH" ©*»^tCtt. A*«flE*>68 
Kl«ijt©128(g. 64{g, 32fg, lefg. 8fS*ictO*4fg^?l 

t»rcfe©£®#enJ&swrasnsffisas6©2{S©«ijft 
£ £ tMS u . t* 7 h Di7~ Di2*^ n^e n " low" ©^ 
«:». A*««£fi#en*swr»ns«i|s«»©2f& 

OmffitZimi;. 2il7 : -5?DI7-DI0© ; 5^. 1^7 h 

Dii©i%a u^jI'^^st 

[ 0 0 9 2 ] 0 1 4 tC^n8 ©tb¥5HlS§C0MP8B, BU 
USSIS 7 ©th«@ KC0MP7£ tb-<.T . PMOSh7>^ 
^P2*iPlU: > NMOS h^>^^$C2*SS2tC. iftllsISJg 

A2^Aitc*n-ensgjgsn. $6tcitriBPMos h-5> 

^^Pi©FH->igiffiy- K£©ratc, y-hfcfi 

m<D ai&©«Sli*ijferNMOS hv^VxZta&m&llc 

[0 09 3 ] cn(Cj;0, 18©ltt5iaS8C0MP8tt. 
7 h DI7~DIl*^n^n "HIGH" ©i*^r(C« v A^3^ 
3&»6®e««©128lS. 64fg. 32{S. lfifg. 8{g. 4{g*J 

t fca £ 2fg*9K^cfe©£OTen=&^t:ijSn-5S*eSSfe 

©i{g©m«£ £ ztm l . f 7 h Di7~Di^-en-en " l 

QV" ©JS^tCB. A^J«a££<i#en*SWTaEn*S«l 

«i^©ifg©«iJf££ ; &J;bl5U 1 2il7 ; -5tDi7~Dio©^ 
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[0 0 9 4] BP%, Ml 2-11 4tC^-rADCl^ it 
* - 7Mt -Sfen^tf X SiEtt SSiiH^© 2""Ma 

nt-; r©2it:r--£© ; 5%©S±{iT&£n#@©^ 

9 b ©ma lyoi&ykm? i ©JtiaaiHsawpii . 

liWBntSOts hOttiU^KIfiCt. A#*tfE*> 

2 • - 1 moimmmz m^tcbottc « a# 

Bk©2 n - I {£©mit<L©A/h ; £:it3$U B!jfB2il7 :: -£ 10 

©5^©n - isg©tf y hoaftau^ui^rsin 

2 ©J±!30S§caMR2 1 . AJlMffift h Sma^©±{4 f 

5 It > © * IZAti mm. t . tuiHtb^ 4 * - :/;H!# . 
*SW"CiS4lSa«l*ift© 2 * - 3 te~l{g©mifc£ ©A'h 
**tt*ft»l£L-CJt«U ffiB2ji7 r -£©5*3©n 

Jt$5@SSC0MP3~mn ©tb^lillSCCMPnt SCt 

%#^<t-r?>fe©-c*So 

[0 0 9 5 ] H151*. HI lK^TDAC. 20 

hi 2, m 1 3*s£&mi 4 icffk-r ad cicwa z tiz 
mmmfrM mmmm) bgr©— m*ns-?mm-e& 
&o 

[0 09 6] S^^^tSi L~CiZ, Band qap reference 

«© T * a ^aUBSaH-fitW ( T ) (iSIEtl ) ft £' K 

[ 0 0 9 7 ] 13 1 5 K^U/cSmmS!EaS». m%i$M<D 
P. 310. Hl2.29&CS^T. ***-F«tt*#l*lb 
U ;^^-7h5>^^4^^t"K«lti 30 

j&Lfc&©f&D, ^©s&fPMa*OTtci»^-rs. 

[0 09 8] Wffi.S-FtWt&s-YtVNlK.. PMO 

W*C«SI*Sh"Ct»4. HID <. WR^-Kiatt^-F 
&©IHI«:. y-r • b^-f>t'U«3WcPMO 
S F7>S>*#TP2. NMOSh?^*™, iStnS 
^RlfcJ;^^^^- KD2*»S[5>jK:»ttSnTt»S. Is) 
£<. KiSJBJ^- FiOMKl. y- h • F U 

-f>£'*> L-JWSSiRSti/cPMOS h-7>^*#TP3, & 40 
tafS^R 2*s <fc 0'^ ^ *- F D s&iitJiJtclSiR Slatu 

So 

[0 0 9 9 ]'"±IB3 fflOP'MO S V => \yi>X £TP1~TP3 
L-CfcO^ ByfB2<i©NOS h^>^^^TNl*ict5>'TN2 

[oioo] aasu- FiSJUiy- F4©ra«:, 
y-h- Ki/-f>i'5i* 5 «istifcPMosi-7>y 

*#TP4, NMOS h-5>yX^TN3*5j:C» : ffi5i^^R3 50 
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&w.mcmm2ti-cm>. ^lt, ±iBNMosr^> 

^X^TN3©V-X©S{4*5«fcO'HirlBPMO S r 5>S/ 
* £TP3© F U -f >©«&#> WEJ£!»S&CP© ( - ) 
A^J^te^O* ( + ) A#4»te*tfcO-rA#u c©*E 
JttftllttCPCtH^ifijWItrBePMOS r^>^X£TN3© 

y-rtcj&ttstvri**. 3&ec«asu*ffi©PMOS 

r^>^X#TP5**. IWSPMOS F^>S?X$TP4«:* 
U>h 5 5-S8HE3*V -€-©FU>f>^6Sm^lout 

^a^sn&o 

[0101] JtBSfltoWcfc^T. y^*- FDl, D2. 

d 3ic m\ & nm&m c ic a s «t 5 tc kje s n-c c » s . 
y-r*- fd 2, D3«igiD-y->rx-c*«3. y-r* 

-FDl*Cj±^T^^^*s^*<»3e3nT^S. J£5i 
**Rl. R2. R3tt|l3D}gtafiI-C*£ 0 
[0 102]1>1 y^afr-FDl, D2> D3KiSn* 

1 dt o. y>f^--FDi D2. D3©t 

^- K • 27 V- Flffl*BE i &*n-en*r(5U-CVbel. Vb 
e2, Vbe3iU> SBS*?-R3K*ftSW** I £TS 
t. 

Vbel = I d XRi + Vbe2 
I d X R 2 +Vbe3 = 1 XR3 

^>f*-FD2. D3tt-e4-i-e t n-y--rx^iB]DT*, mtiz 

Vbe2 =Vbe3 

msKm^-KKomtm t R2©gcxffi t \m d t** s * 6 . 

R2 =R3 

ccr, 

AVbe=Vbel -Vbe2 
Vbe=Vbe2 =Vbe3 
ifc< i, 

I = AVbe/Rl +Vbe/R2 -(1) 
[0103] ±SC ( 1 ) tCtel^T. Vbeii. y^ sfr- F 

di, D2. D3KBi^i^«:«aE^«Entea>swE«:*as 

U> Pffl'Ji NWJi©7 5 CFernri)»fi[©a«:taar 
S= Wtatctttitf. PfflJ©igfi[«lS< NM© 

*]. 7*;U5i»tl©^/J>S<ttoT. Vbe»WNS<>i 

[ 0 1 0 4 ] *afc. ±SS < 1 > KteC»T. AVbe«« 

y-r*- FDi*iffins«SK i aitm*- FD2t8PUi 

d2©^*»6SfeDSt)©t?. 
Id =ax exp (q xVbe/KT) -1 ••• (2) 
-C&So Cfl-C. aiCtt. ttJir— FDl. D2©tf>fX 
y-Y^-FDl, D2©*^X*iBIDt? 
^Si-TSi. ±3C (2) *(D}g^iM(cMLr- 1»M 

^■c#s©-c. 

AVbe= (KT/q ) Xloq { I dl/ I d2} - ( 3 ) 

jastcik^j-rso 

[0 1 0 5 ] €Cf, S#Btt©£ffc;fr|6jas£*t©Vbe 
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£AVbe4ffil». % A =J*— FDl, D 2tCii£4l -SmSSEtt I 
cfl/ I d2i. JgfaRL R2©fitSffi*ISflrr*C£«:J: 

[ 0 1 0 6 ] <m 1 1 HJB&SS>iiHaUfc<fc 5 Source 
Synchronous Strobe^^^ffi-T-Sti-^tCti, XrP 
-^f-^STROBEiUr. «ffTtt&<. gigm?fc£}2f6 

c i t Bjti-c* o . c <o&&tm. utcm i i mum* 

[ o i o 7 ] 0 i 6 ». m 1 1 saesstcft&m f-? 
■Y^iaK©— w^-riiKia-cAs. hi bks io 

ls itcRwe>nsfcor**. 

[0 1 0 8 ] H 1 Btc^TJ:^^. 3>FD-5ffi£DS 
1 ©LS I (CHIP-^)16ATtt. mms- FiJgJft./- F 
£©IBJtC. ffigHSfflRBGR. X rP-^-l^-^Wf-Sfe 
nsisy- htcEHflnSnSNMOS F-5>5>* *iKtfa«fctf 
FUW> • y- r L#S»3hfcNMOS h?>^ 

^*i62*siOiitcs»snri,»s. matte. tjEmasu 

-F£J8ifi>'-K £©«!«:. y- h • FU^i'H^ 20 
SSffiStlfcPMOS r ?>^X£l63:te.=fcc>*NMOS r 
7 > £ 164JPraitC&ME S tit 1 » * . ±IB 2 {1© N 
MOSh7>^^i! 162. 164ljy- r *BS#*Sctt § nt 

ffl©PMOS h7>^$ 165#. fllBPMOS h7> 

[0109] ±fB*ft/£©S?t 1 ©L S I 16AJC «fcfttf. * 
?^HJ^)ffl©PMOS r7>^X£l65© FU-f>j&»6ffl 
. * r P - ^ft-^STROBEi L T^f 95© X 
ra-^ff#«2«:HJ*-rsci3&ipTI8T*S. 30 

[0 1 10] — 3fr. tfT2©LS I (CHIP-B)16BT«. F 
W> • y-hi'^l«3hfcNMOS F"5>^* 
*166K:. MIB^gP©^ FP-:/fI-*Nfi2*»6* ho-^ 

KiOlBJtC. y-r • Kb^i'U«3h/cPM 
OS r7>^X*167*$J:cXNM0S r5>^X*168# 
l^jCC^Sn-CteO, _hl3NMO S r^>i?X£l68 
ttiitjiBNMOS h-5>^^^166(C^U>h 5 ^-S^ 
Stirt^., fit, IWBPMOS r7>^X£l67fC 
PMOS h7>^X$16»55*U>hS7"S^3<at 40 

[0111] ±fBfftJ&©fS2©LS IifiBtCfchtf. P 
MOS r^>^x£l69© F W >*P6tU;>33ft£X r 

9, C©X rD-^©#*«*DAC©««jH&Sl,»tt 

a d c©»as<t ut^b pjsgT*6„ 

[0 1 1 2] 0171*. 01 6tC^L/fcX h U-^M-^ 

srROBE*«sfefgab-r&i»^©a6^©-«?i : fe^-r?fi^Eit? 

CCf. CLK(V)W:i'P » ^fl-^MEE. STR0BE(A) 

r a - :/{f -!f Sift. inpuUA^imi^-^A^. Ou 50 



WI2001-156621 
22 

tput (A) izmi& f - % -c * €> „ 

[0 113]*fc. B18», ill XMS&ttCCftS?* 

-^ft#*aE<oesigB©-w*. ffljn&WKm-riiiB&ia 

•C*^„ ^;U*FM3Sr -5>^X £l64&iDACl4a©«S£ 
®r * 0 . FM0S F =y > i^X £ 1695* A D C 19a(DiM? 

[0114] <I1 2 H»Jfc»>iiirRLfc Source Synch 
ronous Strobe^^^ffl t. 016 iC^UfcJ: 5 

BJ-T6„ fcto. HI 6*im— 8B»tc«l31— WP^%W0 
-CVS. • 

[ o 1 1 5 ] 0 i 9 At*, mi 2mmmK.%z?4 v 

[ 0 1 1 6 ] BP*>. JR 1 2 HSfeJ&Jgtt. &I8©L S I 18 
BGCfcOT. DACl4aiCj:t5 2ffl©«EEx-^D00~D07 
fcDA&SWaiSK:, X hP-^{f#STR0BE^t!*T^ 

lf»f-^aia&. CfttCfcfl. DACl4a 

bxtmr-zmiicmti-rzffiic, xFP-^m-^sm 

[0 1 1 7] *Ur. ±§BADCl3a«. tt&Hr-jtMl 

l#&^Sbii*nr^S) *. r-^A^[HKg|3©N 
MOS*b> h 5 V-0SS16. i7rUr0iI-r. fU, 
JfOiiL/cx-^SijiE*. A^^*-^Ki-^WEicj;0 
X-T -^SiasnS r5>i^£48K:A^U CMA 
D^ft-TS. C©|^. ADCl9al*. 1 HMi#©Htf?S{i 

ssn 6 1 . x f p - r/m -^strobe^^ im ^tct mm? 

[0 1 1 8 ] 0 2 01J. M 1 9 A&C^-TDACl4a©— 
F'J^-riHlS§0'C*-2>„ ^Cte. 02O&Ctt. 8t?KD 
2 ilSE 7^-^(007- 000). *5<fct>* 1 1^ h^hB 
-T'fi-^ (W^flf) STRB?:. 10jtSiJiEx-£tC^ 

[0 1 19] 02 OtC^-TDACti. 01 HC^nU/cD 
ACitb-<T. 

(1) 3Sd«iftiHffl© NM0SF5>S?*£ N0(C*t L- 
T. 3f.«:lI©XhD-yMlM©NMOS h 

7>yx$ittaA5*u>t-s7-^3ntfc'D 1 c© 

NMOS F7>^X^Nla«. ii^jS^ONMOS 



(13) 

23 

[0 12 0] (2) DASSfcttttM-FiiiBXha- 
Xff ^ISIfflCNMO S h 7 >^X*Nla© KU-f> 

£©!««:. ^ bp-^{i#sTRB*5y- hoc Entrain -s>^ 

i. 

[0121] «±2o©t#j£#J!|&ip. {&<DlfjS«> 0 

[0 12 2] ^ i2 0{C^tDAC©imJ: l 0 1 
HC^LfcDAC©BMl;<t^ft&C«|^£T&9. If 10 

^^xfp- ^(t#sTRBfc*ns-r €» d Amsamifi 

[01231B21. 122, 02 3^^02 4(i, 
HI 9 AfrC^ADCl9a©^£^-TlHlS§0T#>-5, > 

0 2 1~02 4&CW:. lOjimiffi-r- £ (denary cu 
rrent data)ADCi n£ . 8fc*y F©2 jim]E-r-£DI7~D 
10. fciO'lts h#©* r-n-Xft-ffsTRBtt^Brrs 
ADC©-W*7SShtl>5. f l/t, 02 lfcttlffl 
OADC©^, 2iimi£:r-£DI7~DI0©. *±{tf 
F DI7~ f y h DI4*m%-? £ @i£§# . 0 2 2 K » b* v 20 

hDI3. DI2%a»-T4@i83W. 02 3Ct«f v hDIl. D 
I0*^fHf-5[13§*^ 02 1 h#©X FD- 

xrt ^sTRB^mr z n -en^ § n t i » s . 

[01241H2 1, 022. 02 3fccfcO*02 4^C^ 
, -TlsIIISti. 012. 01 3*JcfcE/001 AlCnkLtcAD 

DT*£©T. iRF#*«B5bTl»*. 
[ 0 1 2 5 ] (1) JU 1 ©itlSBSgCOMPlatCfc^T. S 

m*»©i28ig©s#ttw*ffi%»Tfc«>tcig^jstt3 

nTWt2<l©NMOS h^>^X£C8. N«Ctt*.T. 30 

■^-/X«5n/c2I©NMOS h^>y** C8a. N 
8aWflC»6ttTlr>5. 

[0126] (2) Sfl2©J£^!aS&C(MP2aKteU-r;. S 
T(,>fc2fI©NMOS r 7>^X£C7. N7KR3.T. * 

n-ensmwiKoesfl&os*^ w«aE*«r J: 5 kit- a 

X#H5£Snfc2ffl©NMOS F?>&?X*C7a. N7a# 

[0127] (3) m3©J±$$ES§C0MP3a«::tet,>T. S 40 
S&*«£© 32{g©K#tf »^ifc*ffi-?tci£>t,cm$mffi s n 
Tl>yt2ffii©NMOS r-^>^X2C6. N65CR&T. 

X*iS^3*lfc2<i©NMOS h7>^X5fC6a. N6a# 

[ 0 1 2 8 ] (4) fM©Jfc«0KGCMP4aH::bl.»T. S 

■Cl»fc2lONMOS h7>^X£C5. N5fc:ft;LT. 

n-ensJii«ift©i7fis©s*<rfw«e*ift-3-«i: 5 tc-tM 

X#13:5£ 3 tl/c 2 {!© N M O S h -5 > J? * $ C5a. NSatf 50 
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[0 1 2 9 ] (5) »5©tfc«aBl»O0MP5aK*Jl»"C 4 S 
Tl»fc2ffl©NMOS r*7>y**C4. N4&Cttx.T. * 

n-eti»masfE©9is©fi*«w«86*aEr«fc 5 tc*M 

X*ta93E3nA:2ffl©NMOS h^>^**C4a, N4a# 

ffii,»p>nTt>£. 

[0130] (6) ^6©ib^[5]SSC0MP6aiCfc^-r. S 

j»««©4fis©s*«w*siE%a'rfc»K:ii:9ijs«6 3 n 

TC>7t2{I©NMOS h^>SxX#C3. N3&Cft;lT. -t 

n-€ t tiam«»©5is©s*ffw«aE*aE-r«fc 5 tc-y-^ 

X*«SB£3n?t2fl©N.MOS h^>yxdraa. N3a# 
[0 1 3 1 ] (7) m7©tb«®ISC0MP7a«:tel>T, » 

»*«©2(&©M*( ; fw*aE%sfe-ryt8{>K:ia5iis»sn 
-ci>7c2fli©NMOs F7>^fa ictc^r. -e 
ti-ehsm««©3<&©s*#w«aE*«-r «»: ^ 

X#Sffi$ftfc2ffl©NMOS F5>i?X*C2a. N2a# 
[0132] (8) m8©tb!M5ISSCC3MP8aCC*J^-r > S 

is«is©ifs©S[*ff wmaE^aE-rfcfetcit^jsiK 3 n 
n>fc2l©NMOSh7>^^a nikhh^t. * 
ti"en«*s«*©2^©s*#w«ft%aEr «fc 5 kim 

X#K^3ftfc2ffl©NMOS h7>S>X*a* Nla* 3 

[ 0 1 3 3 ] (9) * F D-Xff-S^B©Jti&[SS8CCMP-S 
tfttflnsnro*. C©J±$£[s]^ccmp-s«. 02 3fe^ 
Ofc»8©JttSiaKoayP8itfc^T. IK»«ijfE©2l&©a 

* irtwft tc eb cc mmwt snTi>7c2ffl©NM 

OSh5 *Cla. NlaKf^T. -ttx-enS^iJte 

©ns©s*#w«S(E*«E-r J: 0 icv j x^tases n/c 

2i©NMOS h5>^*£ci\ m'^flj^iiht^a 
S65CPMOS h^>S?XjfRi©FU-f><!:«aiy' 

- f i ©rate, y- f (c^/Inm^ f v Dio#epan 3 n 

5NMOSb7>yx$ateJ; O'S Wfii© l/$©m?jf£ 

0 . * ©teliisj 
[0 1 3 4] cftKJ:9. XFP-^e-^ffl©H:taBl!S 

GOMP-SK. t'-^ hDI7~DI0*^n-en "HIGH" ©ia^CC 
(J, A**i&&»6»jl«i»©128(g. 64{g. 32{g. 16 

{§. 8fg. 4fg. 2flS**J:D f ai&*5K»rc<>©4M#er*S 
WTSSnS»«*©lft©««i%J:b«0. Mv hDI7 
~DI0*^n^n "LCW" ©li^tCtt. A^*«4ft#en 
*SWr»*aS«H«iJlE©i(S©«iJSi*Jt«L. 
P-X{f^ (^n^fff) STRB©U^U*9^TS. 
[0135] BP%. 02 1-02 4tC^-rADC». tb 
$5 -f * - X;Wt-Sf en£§tt Tiffin €>Sti«fii£© 2 " " 1 + 

i micm&m zntammt xt>mm.t <»jvh*\m 

n h©2il7 ; -^© i 5%©ft±{iT*^n#@ 
©f h ©i^a P-^Jb^^-r <&m l ©ib«llKccMPia 



25 

i, milBnSg©t^ hOS&au^HCX&Dr. ftilBA 

6am«ife© 2 - - 1 m>wm& \^tcb ©g 

rcttijfBA^S^i . WEJtK-f ^-^Hi^SStWT 
ifttt *»£««£© 2 - , + 1 fi9©W*£©*/JvfeJttt 

u^ju*st5e-r&»2©ifc«aaKawp2ai. BfrfBSW 

«Etc St L t ±flt tr » > ©»a u ^ Jb©«*^ totf ccjc& t; 
fcfl5j^ocffls-rs*ijKffi*5K»fc4>©*fciiSir8aA^ 

i^©2"- 3 + ns~2"+ Hg©m^i©A/J^-en-en 10 

StfEUTtblSU HUfB2ii7 :: -^©^^©n-2SS- 
*Ttt©tfv h©MU^l/£&5£-*-*#3©it«iBl«5 
00MP3a~m n © J±$£lHl8gC0MPna<b . f<rlBS*£11?Jfcf C*t L 
TBUfBS±{4~«T{4^-y h©SIb^JKDfi*^M 

t»fcfc©*fcl;ttWBA#«*£ . KfiBJtiR-f 
#4SWTjjfEnSS!H«aE© l <§©**£ ©*/h*Jfc« 
U XH3-^M#STRB©lftfflU'<;U*9He-r*i'P? 

4>©T*-S„ 20 
[0136)021 ~0 2 4 iC^T A D C ©ttfFB, 0 
12-01 4tC^L/cADC©tt^i»*WtCli|5l1ir 
*»J. 1 ^©X hP-^fl^STRBtOttSTSAD 

S8feKift# flnfo & 6 . c ©*§t=? > tf ? H Di7- d 
n*TgE*L/c««: t i#ft©«»^fcttiT*fc^ € 

ha-^ft-^srRBtcstjfc-rs. oso. T-zm 

ttS©T. Cj hDI7~DIl©^m*=lr-7^3 1 -rS[lSg 
. ©SMgHi# ilt, X h P - :/<l#STRB£f 'JfflT 5Ci 
tfUI&fC & £„ o $ 9 . x b p - 7"{f -^strb©S: ■fe±*i 30 
0 T . f » f- DI7~DIl£ , 9 s - 2 5 » ?lI8Sl70Ct 7 ? 

[0137] ±i2St 1 2 USS^BStc J:nt*. X|-n-^ 
£. 

[0 1 3 8] 025«. 01 9 AK^Ufcf*^^-?* 
-^^©fcit^Xf-AKfe^TX h 0-^M#«SlE* 
^JiE'T- £ InputCA). Output(A)CC JlIL L<fcfc|-£©ttl{1; 
©— W*WiKJ^BIt?*S. CCT, m$L7--ZmfflTl 40 
IWhn- ^ft#«ifisrRB©*©J8^. Hift^- 
T2«X h P-^-^flKSfeSTOBSrSSSf*-* KMlL?t*B 

[0139] <DAC©»1. m2mW>m2 ObCfrs 
LfcDACtt. ltyh^ha-^(?P^ 
OT) STRB-&, 8 fc*s> h©23t«EE-r-^DO7~DO0©^ 
Tfttf? hi|i]CS#* : fr*'3fe©£L-C«ofc. 

[0 140] b^b, it^»©xhn-y||^(^ 
p ? i'fi^-) strb&£, 8 t' ? h © 2 m.WEEf- * D07~D 
00cfc9±<if?K fcS^ttTffit? NcfUD^TSJ: 50 
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5CCOT4>«fcl,>. X hP-7"fI#SrRB£ t ±{ifu>KC 
K^tfcglW^@2 6}C, T&t^ htcBOMI 

[0141] 02 6fc:nVrDACte:, 02 Ofc^LfcD 
ACith^T. X hD-^0#«S6JHffl©NMOS ^ 

>i?x*Nia. fccfco'x h p-^-^sTRB^y- Keen 
am*asHffl©NMos h^>^*©25eis©« 

[0 142]IP^, 0 2 6«:ijVrDACtt. WgnjfoW. 

h5>^x^Noi t irrfas*nmMh7>^x^«:stL 
^x ^©at^ffl«:J:b-<-c 2 • w $ tvfc«8Effi 

4l*^£$K^Xj&«»5£S*ifcSn~fll (n + 1 ) © 
S#ttWm^?©h7>^X£Ni~N9i, MgB^l~^ 
(n+1 ) «D»*tfl*M*h5>5*;*irtC»(&t/r& 

X#8fl£ 3ft, h (C*fj£ 0 T n b' 9 h © 2 MME. 

?-%<r>*>%<r>%C?#L\Z-j bD00~S±{4t*y HD07*icfc 
O'X h P -^m-^STRB*5A^T^m 1 -0 ( n + 1 ) © 
x-T 9^fflh-5>y^*si-S9i*^:«-rsci%!mR 
4-T2)fe©-Cfe2>. 

[0143] H26«:jn-rDAC©»ma. 02 OtC^ 
UfcDAC©ttffi»*WiC|5I«-Cft«3. XhP-:/{f 
■^•STRB^i 8t'»; h © 2 iI«JE-r - ^ D07~D00,fc 0 ±fi[ fc* 

» nc«»)ST6n"CDAsafe3n*^ftsatta. 

[0 1 44] 02 7tC^TDAC«. 02O(CL^U/c 
DACiib^T, X ha-^lf«ft«i©NMOS h 
5>^X£Ni a> *J<fcO'X h P-^ff^STRB*^*- htd 
EPJjn3tt£X-< s^fflONMOS h^>i^X^SB^x 
T, ®S«aaSffl© NMOSh7>i/X^ © V2fS©« 

$Ni/2fc<ti>'si/2^^e>nrt,^.«s^^ o . -e©f& 

ti|5IDT?ftS©'CfaF#*WLTl»S. 
[0 145]BP%. 02 7^tDACIt 
h7>i>x^N0i. «r fBSi$*%« h 7 > y x * KSt 0 

i^x ^©aaEfitctb^r 2 « - 1 is, i/2^tcK*ww 3 n 

/cSiSfil^^oj; Z&W>m$ titcW 1 ( n 

+ 1 ) ©Mtttfiigi h7>^f N1-N8. Nl/2i . 

Huiam 1 ( n + 1 ) ©S»# h 7>yx * 
«c»j£LT«— SB«Sa«Sft. S{««-f53ti-CtH^ 

Tnf^ h©2 3imiE-r-^©^%©*Tfitf 9 hDOO 

~S±{4 f ? h D07fc <fct>'X h P-^m#STRB*iA^-T 
-2>mi~^ (n + 1 ) ©X-C ^fflh-^^X^Sl-S 
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[0 146;H27tC^tDACOHfm, H2 0tC?n 
-SfSTRBtf 8 f •> h © 2 itSBE^- £ D07-D00J: OTfit 

[0147] <adc©^i . m2.m&m>m2 1-0 

2 4K^0fcADCtt > 1 bTs, h»©X hP-^ft# 
(^a-v^ff-^) STRB^r, 8K'> h©2itt®E7 s -#D0 

7-DO0©&T&t** hiIUDa^^Wr-2>*>©iOTlS 

ofc„ 10 
[0 148] l^l, 1 h#©X hP-T^^ 

P^ff-^) STRBtt, 8t 7 h©2it1IEE7 ; -£D07-D 

oo<fc9±<ifc-* K *S«.»irFfi[t5» HcaoSTSJ: 
OKOTfcJ:^. x F-P-T'fi-sfsraB^. ±{if?Rc 
«0 3Tfc»lSBBW*H2 8-HH3<>«:. Tfitv F 

ksm k> extern 2 mmzrn 31-034 jc^t. 

[0 149] 128 — 0 3 0 tC^-T A DCtt, 0 2 1- 
I2 4(C^l/cADCt tb^T . tfctg -Y * - ^Ha-Sfen 
KftitT. XhP-T-ff-St (>Bj?) STRB#fflt,>e>tt 
tWCi, C©X hP-:/m-^STRB*sy- KCEPSDS 20 

n-SNMos h 7>^x^c8b-cib©if-<x > cne>N 

MOS h7>^X$C8b-ClWCfi3aj^$nTl>Sfi<& 
ffW«iftiKffl©NMOS h7>^X£N8b— Nlb©lM 
X, fcjrtfx ha-^fi-^ffl©tk^lsIIScoMP-su©^ 

#jt&&. ^©flfett. mtx&?><Dx$mzm&Lx^ 

[0150] IP^. 02 8-03 O&C^TADCtt. Jfc 

m-<*- •JMs^enz&v xmn zmmmvao 2 • rate 

$ ttfc flKfcffi £ A**ift £ © A/h£ £bl$ u , X 

bP-^f#STRB©MU-<Jl'^^-r-5i 7 P ^ i'fi-^ 30 

fflibtSHSSGOMP-sui , ityfex hn- x"ff -if strb£SW 

•cifctisasaMMfe© ( 2 ■ + 2 • - 1 ) te*cfi#tfw's n/c 

ttftfit £ A^Hift £ © A^£ J±$£ L- . n fc' 9 h © 2 it t 1 
SrStoST -S H 1 ©J:b$»gccMPib£ . SJIE n Sg© f ? 

2 " - 1 igconffim *g it >fc *> ©* fcttfy isa^««e £ . 
tutax h p-ym#sTRB*$wT»ttaa£!ewift© ( 2 

" + 2"- 2 ) {g©*ift£©*>Jv£J:l:«U MIB2il7 1 -^ 
©^^©n - l#S©e-^ (-©SHiU^-iU^^gT-S^ 40 
2 ©J±l£[5]S8coMP2b<h . But BSmS^tcSt L T±{i 1* 

««Effi*«nBA^*«3&>6 3 iU/t 4>© £ fcttiwfaA^H 
?££ BUI2X h a - ^ff #STRB%SWTSSn -S»m*fiiE© 
(2 n + 2"" 3 ) - (2" + 2°) {g©^£©A/jN£-€-ft 
-en*tlSb-CJt«U. MK2itr-^© ; 5^©n-2S 
g~ftT{5©f h©ai«u^;u£ifc5£-$-*3&3©Jt« 

I5]SSccMP3b-^ n ©tb!5lHlS§CQMPnbi "T 3 Ci4 

^s^t* *>©•?&&. 

[0 1 5 1 ] 02 8-03 OteSVrADCOttm*. 0 50 
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2 lHS2 4K^OfcADC©*lflE£2S*«tCR8T* 
»K X hD-^{f#STRKt>S8 ifv h©2itmBEf : -^DO 

7-Doo=fc«3±{4b*^ htcfio^-ren-cAD^^txs 

[0 1 5 2] 03 1-03 4 tC^-T ADC tt. 02 1- 
02 4tC^U/cADCtJ;b-<r > Jtit-f ^-^Uft#en 
HtCEPftjSnSNMOS f-7>^X£C8c~dc© 
•y- -CX, Cft6NMOS h^>^X£C8c- CldCifi^JS 

N8c-Nic©-!f -< X. te J;tf x h a -^fg ^©tb^HSS 
G0MP-SD©1ffi£jfri^tt5. -e©ffitt, [5] D"C& £©-??? 

[0153] BPfc. 03 1 —03 4tCmTA DCtt. J£ 
— ^^Ml#en* T ifttt SSiftmSfc© 2 n " 1 +1/ 
2<&Kfi*^W $ tltcWmm £ £ ©*/h* J£« 

U n t? h©2ii7 =: -^©^^©a±{4-C*SnSS 
©f V ©ilK^^t^^ 1 ©i:b^lH]S§CCMPlc 

£. BiffBnS@©f hOlftSb^tcjScr. BrTIBA 

ijnmfrbmmtoD 2 - - 1 *3 1 t»fc t ©$ 
/cttmrtaA^m^£ , mum 4*- 7i\>m*ten*&w 
x%ttizmmnm<D 2 - * +v2ffif©«iii©A^*ttia 

L. B«ia2jl7 ; -^© i 5^©n - l#@©fc** h©isa 

u^ju*a«ersm2©tfctaiiiSGayp2c£. ttrieaw 

aEK»l/T±fl[tf v h©»SK;l'©fi*-&to-B-{Cj£G 
fcf&Sc^fc+BS-r ^mgS^^BuiBA^SiJS*' 6? K^c 
©*/cttBUieA^^i3f££, iwaik«-f ^-X;Wt#en^ 

s»m«irL© 2 n - 5 +i/2fg- 2 0 +i/2fs©«at 
i©A'h**ti-eh#(6urtt«u. Mfa2ii7 : -^© 

^©n-2#g-&T{i©f l-Oilb^^S 
T-5^3 ©tbl$@S§C0MP3c-mn ©i:b^[H]3§O0MPnci . 

mmmmmffifc>tfLxmMEm±{z~~m : <z<DK'v \-<om 
au^u©ffi*-&to-&tciSDfcfi«»K:*i3ra«aEffl 

*IW2A*««* 6 5 1 Ofc fc© * /ctt mrte A^^iiK £ . 

2fS©«i« £ © A/h^ Jt& L. X h P - T'fi-^STRB©^ 

[0 1 54] 03 1-03 AlCTjk-TADCCDMmX, 0 
0. X hP-7'{i-EfSTKBA5 8f » h©2it©SJEf r -^ 

D07-DooctOT(±h*^ hicsoo^re-n-cAD^^n 

[0155] C©J: -5 iCX h P- ^fl #STRB<i#*s*T 

{4©«^ , c © x h p - 7mn strb©*jjs k a s 

n<5„ C©^c&. X h P-^{l-^STRB©Al^±^'3-C7 : 

[0156] a*J. X h P-7-ff-f STRB&««±fi[©» 
^, C©X FP-^i-^STRB©^ttfttt(ca$nS„ 
C<Dtctt>> 01 9BtC^-r<fc^0C. XhP-^fi^STRB 
iffiS@Kl71"CKv hD07-t* HXXXDAD^fttC 



(16) 
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g-r antra, ig^^ct, ccommz&tcz hn-^ 

ff-^STRBdOiL^i^^TT 1 -^^^ v ?-r-2>, t>L< 
(ill 9 ClCfjk-? «fc5«:. X hD-^fa-^STRBifc. -C> 

^*-ifi72-cjgito3i±/cm. siss-arfc^ hP-^ff-^/ 
[0157] <DAC(DmmmmtADC(Dmmnffi.t 

a d commmmt dac cosigmi>fE©i/2^j; k> 

<. 2fgcto»/h$<^-rn«cki>o io 

[oi58] ttc ADc<D&t>m<Dmmm<Dmt-? 

^<t^Ci*gSL< l C©i|£K:«ADC©K?g 
«^«DAC©»«^<DifgJ:D^ir< > 2fgJ:f3«/jN 

[0159] cco^'ytmmmm,(Dmmcm^x. m 
mnm(DmM±mcj:K)®L#>-ci>£i,K -e©»^ m3 

5^^-Tcfc-5{C, DACffl©®t«^£LT«BUtEBGR 
©ItiftfilSr^SS&fflU ADCffl©S«H««£iL/-r 

t,*D ac mcoMmni&v, m«i.5{g at 20 

[0 160]@35(J. LSI rt©BGR©m*MI£ D A 

c mommnifc tbrmmv, ±ibbgr©h?mi©i. 5^ 
©s^ffl^ADCffl^smm^i hxfem-r suborn 

[ 0 1 6 1 ] H 3 5 tc^-TlHlffSli, H 1 5 (C^LfcBGR 30 

- JgfcS 3 ft T I » i> V- A Xft W© PMOS h 7 > X £ TP5© 
tB^«*%DACffl©««l«»iUr«*&b. S^iC. 
HtrlHPM3SH 7>^X^TP4 (C1MX#1.5XW<DFM0S|-- 
5>> ; X£TP6 ; £;*;U'> h 5 ^-gc^U C©PM0Sl-7 
>v? x * TP6©m7JHS*E£ ADC ffl©g*gB^ iUti 
£&©-?*£„ 03 5fC*5t,v-t\ 015 + i 

[o i 6 2 ] 13 eta*. r-f^-^*-^^©^ 

^X^AtCfc^T, LS IrtODACtJcfc^ADC©! 40 

©smaiftttaEHiaiftiiaoaaEfflsffifflL. adci© 

[0163] 03 6K*il,>T. HOLS I ^^^351 

A^Taa^SSfc^NMOSb ^>^:*£353, 354*>6&£ 
h 5 7 — 1IIJST?3W'. C (DmmWffiLZ: FM0S h -5 > 
^X£355. 356*>£>&£#U> h 3 5-llg8"CSSWa. 
±gSPMDSh ^>i>X^355{C« > 3 FM0S b 5 50 
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PM3Sh7>^X^356, 3570-y--l'X^Wi-r^t > 
FM0S h =? >i?* £ 358©17- -f X(Jl. 5X WKRJSS ftT U 
•5. -eUT, ±IBPM0SF-7>^X£357©ffi^)*j5it*D 
ACffl©lS*iS4l/tffil&L. PM0Sh7>^X£358 

(Dttifimi&ZADcm<Dmmmffitbxmso, pmds h 

[0164] ±12^2 ©L S I * v 7352k. 1 
©LSI ^:/35l£P«©8tJ?££WU fif&©Sftl© 
LS I 35^6A^-T4Siim^ ; &NW0Sh7>i>X£35 
3, 354#>P>&£#U-> I- 5 •7-|5]S§"C^W. FMDShv> 
i^X £ 357©a*«S* D A Cffl©»jgm«£ i L- T^te 
6. PMOSh^>yX5f358©W^3«i«*ADCffl©S!tl 

[O165]03 7«:. ^f-Si©£S'>XfA(C*i 
I^T, LS Irt©DACfcJ;[/ADC©ii|»t?: 
?1-SP (fli«3>FP-7) ©SfctfisSWCc.fcDfcj-E 

i. dac mommmmzwmmmmom&Lmzim 

ADC ffl©^gSfi£tt®im«©SfiSfiS©l . 5fS 

[0166] H3 7«:*il,>T. ^ 1 ©LS I =F*7361 
tt. ^SP ho-?) ©S?H*a£i®360^6 

A^T&S^S^SrNMQSb 7>S^£363. 364^6 ?^€> 
h 5 C ©Sjp^fliE* FW0S h -5 > 

±IBFM3Sh 7>^X£365CC(J, 3 ^tCFWS h 7 
*3673&**U> h 5 7-ffittStlTl>S. C©«-&. PM0 
Sh 5>> ; X£366©1f'('X^:Wi-r?)i. PMDSh^>^ 

^*367©-y--rxtti.5xw«:K3estirc»s. -e-ur, 

±12 PMDS h =? >i^X £ 366©tH^m^* D A Cffl©»H 
IltiUTftJ&O. FM0Sh9>y^*367©Ui^J*a«: 
ADCffl©lWittMt5„ I2©LSIf? 

^362^^ Miami ©ls i ^ v 736itmm<omf&*G 
v. mmitcMt-rz. tctcb. hu©ls \ *v 7*351 

i«SiJ©*«SlU**«WS. 

[o 1 6 7 ] <ssi 3mmmB>wmbfc^ a*?-**. 
~ymffi<DGmisZ7-2,ic*s\,>-c. H?ja©Ls i*»?>© 

*«4»f8©LS I tC«£3S-r-5tB^. ^ATJ^AD^ 

% l tc'&icm f>* d a u r mirua^ tc-r ^ ©«s»j$j&s 
fcttwr*; -•• • - - 

[0 1 6 8] H38B, »1 3mmi&HC%i>^Ai?- 

[0 16 9] 0 3 8^t^*'JLS Itt. j-fSB 

T-$WLK.Wtfi 3 ti/cm^EA^M©^- £ A^@Sg§l524 
li. C©^-£A^)|5ISSgP©ADCl9A^ffi*-r^m 
E7 = -£?r^-r'2>^ ; Er , ;-teJl'TH'242i. C©^* 
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V -fe U -< 242#> 6 ttit>? S^H-r - * * D A C 14K 

^ta^isis§gi5243t . irsflpj©^®^- *sw»6©a# 
coi70] ±ia««EflEaaai»244{4. awa^-fA* 

@M24l<DSiSA;frffl©NMOS h ^ >v>X $16&C*7 
U>hS 5-gMSWcNMOS F-7>^X*245i. 
CCDNMOS h ?>3?;%£245©*ifttfiifctl&<rt*iC. 
y- (-fcJ;C;FM>W/cPMOS H3>S?** 10 
246<t. C0PMOS h7>^if246K:*U>f-5 7- 
gSftSftfcPMOS h7>^**2474. COPMOS 

jjgiH a * - ^^^©sem-^/PAS^ y- ^ EP $ 

n-Sm3KlE3*ffl©PMOS l»7>i>**248&*WT 
£. 

[0171] &* 4 m&wfowor-ziiifowstm 

2431*. SM^JfflOPMOS h-7>^X*15i^S£tb 

* J - F <t ©K fc. f£SI-<^— ^;Ht#PASS**y- h K 
ElWDStiSPMOS h^>i?Xif249*sjfAgSK3ftt: 20 

[0172] IWot, «*/MSS#gft£1£Rflt ( "H 
IGH" ©BfCCte. «i«ESIffl©PMOS l-7> 

^X^ST^^tftjgK&O, fcifttftfJfliOPMOS h 
7>^X $249# *>ttMHKft 0 . MIB^* 'JW U 

^ 242*^ 6 tttfnr smff^- * cc & d * # w 

2j3*i*>. 

[0173] cntC^fU-C, «#/RASSWSttttJB ( "L 

cw" u^;iO «cttSi. m«5Hffl©PMOS l-7>v 

X$248*!!^>t^^ mSfetH^Jffl©PMOS h^>^X 30 
$249#tf:7tKSl«:fcD. bu|5:(DLS I*»6©A*«iS 

.*ADsaft*rK*©**«*ffl^4ura«©Ls i 

[0 17 4] ±ga»l 3H»0BSBK:«fc*tfi 4 «SIEA** 
ADSBftO/t«KSDfDAgQftUT«iSffl*-raJ»^i 

[0 1 7 5 J <*1 4«J&«>«riBUfcf s 4^--*x 
nJtg-C* 0 , C<D&%%&Ltcm 1 4HtfiJBffi«:o(,»T 40 

[oi76] 039«, mi 4Stja»«c«*f s -fy- 
? * - $ n/c(sn^ x 7- a ccjg^-r s ^ •* l-s 

tag— WfeWUTiiS.- 
Eo i 7 7] C©^*'JLS I ©^-^A^iail&SWcte 
t»trtt. BtriafR'J©^^- *«*»6©A^«as*<t#/p 

ASS&Y— KCEPJjn3*l£NMOS Y^l/lsKZlSV&lft 
UTADCl9icA;frU C©ADCl9tCct5 2jl^W 

*ftflll ©vji/^T'Ui'ir- (MUX) 252K:J:9 50 
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^*'J-feJl/7U"(242, Ui>X£(A) 253*5 JC^'b^X* 

(B) 254KjBiRWicttifrra. &tc. ±.mjf)-t)iT 

U-Y242. UyX$(A)253fcJ;0*b^X$CB) 254#>6© 

dJ#r-$£. lfi2©MUX2 55&cJ;9M{RiNK:W9& 
*.TDAC14«:A2>U C©DACl4tCj:SlCfiiSaftUi 

isn^PMos h^>y^4»249*^-uT«aiii©^ 

[0 178]*fc. ttaWOJWBf'-drlllfrfeOA** 
«4««El£ailHlK244«:A*b, ISS-T ^pas 
S**y-htCEPftD3nSlSiSffl©NMOS h5>i?**2 
56te<fctf(t-f|/PASS#y- HcHlSDStiSPMOS 
> y X * 248CC J: rj ««ESttf^«M«l L T fftBMM©* 

[0179KI1 4m«ffi©£9Bfll>tt£M 1 4H 

MSBMcfcu-cw:. iwiJ^-^ittcj: oeassn*«* 
[ o 1 8 o ] m 4 o tt. mi 4mmm<D&mwic%z 

[0181] 04 OtC^TLS I «. i394#ILt 
BtftliL/cLS I £J:k^T, A*««E*ADC19«:J:9^ 
^U/c7 r -$K:#*n-5>flJWf-^ ; &=iv> F7 r n-y26 
ltcA^J"#"-5>„ C©nv> F 7^=3-^2611*. HulB-r-^ 

=1- Fto*"t?**ffi«Wtt«^R<vss. /PASS©r§14/#N 

J:"3t£iSI3H***S^tC«. {f-^PASS> /PASS^ffitt-ftU 
(ff-^-PASSW " high" . {i^/PAS^i "lcw" ) . buISt" 
- $ * S O* D A C 14 J: 0 ^Jfe b g ^> @ # © - $ * 

-5 ({I#PASStt "LCW" , fl^/PASSU "HIGH" ) . 
[0182] ±IBff#PASS, /PASS*J?g14{bL/fcB#tC 
». ««ElESIfflF-7>S/^*248*s*>ttS8. -r-^til 
^Jffih7>^$ 249*s* 7 #38«cft: "5 , 8TiEd# ras 
s, /pass*s#NS1*KS8©«f«:», WttsayB h9>s** 

*24aW*7«S8. r-ZBitim YvlsVX $249*5* > 

[0183] <H1 5lUfi^J8>EI4 Hi. IS 1 5*SS 
Mt&lC%2>7 : A is- 9- x - 3 n/dEiH'>X t- A tc 

[o 18 4] c©^*-y-Ls i (dq) ©ein 

M8§ i Read/Wr i teft i' ©^IJ® ft #/T F U X ff ^ ( RQ) 

[oi85] bp*,. (dq) <D&mmmt. 039 
^mtiat/fcy^yLs 1 tc*iW5 2fli©v^? 

V'\y ?y-252> 255. 2 Ui^X $ (A) 253, Ui^X$ 
(B) 254£®ISbfc*fi5£«l*13l«T?*^T. BuSffilJ© 
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[0186] cntcMo-c, mwm^/r f \sMm 
(rq) (D&mmmx. mtma>9mm*/T}Fi>xm* > 

ifcA#52©3HJffPM#/T F U**t#A#llI8aS27i£. 
C CD A^JlalS§g(5© A D Cl9a3&^ fcU^J S n-SSBE^- $ 
^r'rrJ— F ^jt£ *- :/;Hf -ifPASS. Read/Write^ 
fOflHffllfiM. T F U^fi#*W*r* 7 1 P-#272 

A^JfflCONMOS f-^>^X£273K:#U> F 5 
i3n/cNMOS h-7>^X3?274t. C©NMOSF 
5>y^*274©«»*si3fcn*y-F • FW>£*5L 
A^StlfcPMOS 275£. C©PMO 

S F"7>^^^275tC*U> h i7-l^n, FH 

>3&*ftui»m-^/T f y - f tc&&£ n> % 

[0 1 8 7] <mi 6HJfi^JB>ia4 2«, IPl 6Hfli 20 
[0 18 8] CO^t'JLS I fcfc. i4 1 ^#MU-CHU 

t 1 -* (dq) <D&immcimxmmzm®d& 
iszvfflwm^/TFisxmn (rq) ©easigKicfci* 

TATJ-f*- •^Hi-sfwE, ft# pass(c ft 3. rtH*-f*- 

[0 18 9] CCO^^'JLS I©ei->XfAi©AW 30 

in~> x f a t ©Atti^Kjff i tfc^-c, x^-gg^nfc 

AiOilff 7'P F3JK0fflaiCj£UrattS3&S. 

[0190] <S15 9Bfc£»isJ:CFflI 1 6 mmBM<D 

m i mm>m&m 1 5iwsfcj;yf 1 e^ftj^ss 

ko»o/c5&s. tntcm?.-**. . 
%«-Brrscit>Biffi"r?*s. 40 
[o 1 9 i ] <jhi 5H»^j8*ii^»i emmmmco 

fc"*ii'»Ttt. f 1 -* (dq) ■©Ea6BK*ia»w't:i»s - 

6 Ktgjta 3 -ttitejSCT?*-* (DQ) ©e 

[0192] <Sfll 7H{6^>MIBL/cHSS©?f^-C 

- * «%(c * n » * fi-^H^saT set fe pJtg-e $> 
0. C©,^St/cil7Wl(c-5^t, fcTFJC 50 
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[01931143a, mi mwm^^'fA^- 

[0 1 9 4] CCTiJ, HI©^*'jP>|-P-7 291 
^^<i©DRAM292^#^©2*©f r -^ma, 1 

waof^^-fx-vs^n, n>hp-729i*5 

W&K X 29«C«|ft S ft £ «£© f- A$J&£m L T 

[0195] dDEI^fAO^t'Ja-^ hn-^29 
iti. £p ? i'M^293^6A^"rsmE ; e- F©£p 

[0 196] ^fc. C©GiH~>Xr-A©DR AM292JC 
fcl>TB, ffl*.t*EI l 9 AKiSLfcJ:5K:* hP-^fi 

[0197] £©£§-£. IS) 1 9 AtCmOfcfSiftF^-f 
IU8§©!il^g|3©DACl4aiO-C, «^3H2 0KwO 
/t«fc5*lellS%KW. ^Fn-^m#STR«c^Td'a 

v zm^aocteomrtiii &tc. ±.%zmm f^ 

^^|5]S§©A*§P©ADCl9aiL'T. 0HA«BI2 1~ 
H 2 3 (CthL/^cJ: 5 a@K%KW . ^ F n - 

[01981044(1 04 3^7nU?c{5i*5>X7 u ACC 
*5<,>-C^ a » f ^- £^E£Maufct§^© 

[ o 1 9 9 ] <m 1 1 mmjm(o$mm>mu2 

is u tc^mw* MTicmm -r a . 
[O2oo]045 »i7 mmmm<Dmmici&2> 

Eics^-rsieiis©-«*^-riiBia'r*s. 

[0 2 0 l 1 H4 5tc*ii»r, n>hp-5ffl©mi© 
LS I 321-Ctt,' WE-/- FiSUft^- Fi©ffltC. « 
iiSSiEaSBCR. y- h oc/? p » i' v-^(i-^en*sy- h 
tCEflJnS n-S NMO SF7 ^323fc<fcC>' F U A > 

• y-hi'H«?n/cNMOS h^>^X^324 

ifty-FiOlffltc. y- h • 

'/cPMOS h 7>^X£325*J<fcf>*NMOS h-5>i?X 
*32 63&«e^J«:ffi«E3ti-Cl»a. ±ta2fi©NOS 
>^X£324fc<fcC>'326tty- FtlS^^3nT/7U> 
F £ 5-EIB€:flte5EbrL>S. m?Ji£tli^ffl©P 
MO S h ^>i^X^ 327*5. buIBPMOS h 7>> > X^3 

[0 2 0 2 ] ±12^©^ 1 ©L S I 32itCj;n«. S 
tiS£tU^ffl©PMOS h^>^^^ 327© FU-f>*»6ffi 
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[0 2 0 3 ] |&2©L SI 322TB. F U -f > • 

y- F£*5 U#88RSttfcNMOS h^>^X$328(C 

mia^-SB©* f p-^(t#«2*»6^ h a-^ft-ws 

#A2rT6. -eur. WS>'-KiSf«i>'-Ki©IHI 
it. y-F • h'b-f>t'UJiiSii3nfcPMOSl-7 
>ix* £329fc<fct>'NMO S F 7 ^330AWJtCjt 
i^nrfcO. ±IBNMOS F5>S>**330B«rEN 
MOS h7>> ; X^328tC*U> F 5 10 
ho fL/t, fflffiPMOS F7>i?**329tCPMOS 
F5>^**331##U> F 3 5H£#34m>S. 
[0 2 0 4] 3 mag^- Fifgift^-FiOB 

mz n/cNMo s f =7 yz>x $ i^m^mw^^tix 

(,>5 0 C©NMOS F ^>^*£ 332R:NMOS F^> 
i?* * 333***7 U>F t©NM 
OS F-7>^^5f333©FU^>ttMfBPMOS F-5> 
yx*33l©F*U-f>fcJ8tt3ftTI,>*. fit, JJB 
PMOS h7>^X^33lfcJ;D f NMOS F^>^*£3 20 
33© F W ^ffiEJftK^- KKWHaB334jWR«3*i 

[0205] CCt, 02 ©LS I 322©St?miii£^BCR 
CD«SSE^0 1 ©L S I 321©Sm«^aaBCR©mi3iEi^ 
L<K3£LT*i*. i2®LS I 322fcfcWSNMOS 
F ~> >i?* £ 333&C PMO Sh7 >5^X 2 331©Stft©¥ 

[0 2 0 6 ] ±te1f^©ll2©L S I 322itJ;ftB. if 

nv>m#«i*A^i^«:irsaPMOS F7>S^**33i 30 

[0 207] <m 1 8 g9tfl$B>H4 6 BffH 8 ^» 
[0 20 8] t©£j^>XrAB. mZlCvkLtcmbm 

[0209] <m i 9HM8&as>ia4 7 b$ 1 9 mm 40 

^tS^^tVLS I ^IBlBSWtc^-riBlSlSHt?**. 

[o2"ro] 13 8 &cts uftwi's mkmmac 

>hn-7^6©f-^ jHfiffltJ 3orc?f 5ciT*4. 
C©/c&. S3 8tt^Lrc[s]B£|^£©[aB#-r-£^ 

ftli'J3oi(ci2Ssn-ri^. 

[0 2 1 1] =i> HP-7'MD7 :r -£:J§iifIJ302 

KB. «ift(eS|5|K244t|WI«i*lalHMllfiR*^>. so 
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esiia»303*«iES3ti"ci»*. arte. im$m®&303 

B, 1£B#. f-^^lslTSCi^ *SSi5^lsISS 
244tM^on»?> 0 

[0212] ±tB*«i£[s]S§303B. B47 iC^fJ; 
^tc, *SSA*ffl©NMOSi7>^X*304i 4 C© 
NMOS h 5>y*£ 304&C*; U> F 5 ^-fiSttSilA: 
NMOS F ■5>t>X^305i, C©NMOSh7>-^ 
$305©*i3SE3&*SSEnS^<^K. y- Ffeitf K W>* 
S8UPMOS 306<fc. C©PMOSF 

7>^*£ 306K# U> F 2 h 
7>^;*£307<t. COPMOS l-7>yx^©Fb'/ 
><t. WfcWiy- FiWRflKUgj&Sft. y-FCcHfi} 
rtftift«fi[VSS«rSWSPMOS F7>^X*308i£W 
PMOS F^S^^OSfc^BSU PMOS 

f 5 * 308*a*fcii:sK:a&RLTferaja»«i 
[0213] <m2 omm^m>M4 samzomm 

[0214] H4 7 iC^ L/cm 1 9 Hife^SltC 

> F □-■5^e>©7 r - *»5HW302t?ff 5 C i-C*>€» 0 
C©/£i&, H3 StC^L^tlSKifSISlOllK^-f » 
B302tCES3*l"Cl»S. 3>hn-7A^<D 

^-^jtmflpJ3oitc». ma#, ^-^hkjs^iessts* 

iJlElteiM[slSS303^iBS§nTl^. 
[0215] <m2 l»i>049Bi2 1 ^JS?f$ 

£ts^*';ls i itanewtc^-riHiiBHt?**. 

[0216] 2tcW, 047 iC^b/cm 1 gm^flSCC 
Hfii>tVLSIiii«c5iC5B, f 1 - £ A^Stt 1 - 

if^dfflij 3arctTtti» . * itifi* *«HBflPJ 302t 

tf^C<b-C*2> 0 C©/ci*> «SEiE2llHlB303©^%. 

tt*ia**jsrr 5pmosf7>^^ 307, sosb^- 
*2S(HM3oiK:ia!asn. A^s^m^-rs nmo s t 

7>^X^304, 305. PMOS h 7>y* ^(Ett^- 

^»MffJj302tcl2g$ nti,>5. 
[02 17] S/c, *«©«fc!>«:, r-^A^r-^ 

aKtflM30lTtf * mt)^- *««flPJ302T?^f 

aSTafeSo 3>FP-7*>f>B/cU-<^>'>Clatenc 

v)4.-r^- * *■ - s n/ca»© >f * >; ? 

yt'JWl/^ 242©U;fcgBKiI5E[BlI83ii£KWT t> 
5 0 iK£@ 88311*3:. Wjtl*Ui?^*3i2U:ttlft3nfcjl 

m^-^^x^um^inh. fit. ^itywb-f 

242*^CDy-^ffl^)?:. 3>|-a-7WifcU^f 

7 r w'^-?x->}ti^3nfc^©y^'J?-^ 
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ip-icxD-fe^ hi 4<Mc, ^^^-^^--yo^WMitic 
jco-ciEitsns. *<>ittt>^*ytt. tw*i>u^ 

f^MC-fey h3ft£„ jIS2x-£©-tz-;, l-7j&ii, ch 
HiHPSIffltt. =J> hD-5*»6jifcHf>J<' 

amis? h ct 9 k tut $ nr t > 6 . 

[0218] <ff!2 2«J$B>H5 0U12 iWfcB 

tt&S* 'J L S I 41lSiSWtCiS^@BfflaT*S. 
[02191119. 12 0. 121 gSteJBJBrttT*- 10 

F^X©^^^*. 

[0 2 2 0 ] §47 KmOfcSI 1 9HSIJftR4 

aasic5». 7 fwi^, fc=fctx:3v> Fm#£ 

ADSaft-T-SADClSai. C©A D Cl9a7>6fcltf73 ti 
^Ef-^4fn - Kb. 7 KU*fi#fc«fctf:av> 

Kft #* Htf** £ 7*3 - #272* 6 C 4 T* S. 

[0 2 2 1 ] «^ejMlHlSS244 , li. ^©ft7JJ5£ 

UStiPMOS h7>^>2«'<Dy- Kt. 
^*tfcvss5r«M&-r*J:5K:b'C. ^B#, Hjfc£iSi 20 

[0 22 2] <12 3HS6J&SS>H5 1 \ZM2 ZW&B 

^t^fjLsi *fBiswK:^-riaKiar*s. 

[0 2 2 3 ] B50K*HH:»2 2HS6JBJ8K: 

LS I iHfr&it^tt. 7*-£A^*iJ:t>' 

> h P - 7 ft 6 ©7 s - $r»SflW302W 5 C 4 -Ch £„ 

C©7c£>, 05 0*©7*-£i*mffld301&tI2g3ft7cI5| 
B4im«©@&**. 7*-*»JB302«:KH3JVCl»S. 30 

-e-o-c, 3> h D-^^p,©f : -^ji{ifj3oicc{s. ^ 

B#, ^-*«ft*lKil*£*^iMIsI&303*«B34T, 
"COS. 

[0 2 2 4] <12 4HJ6^S§>05 2 ttllf 2 4 HJfeJf* 

[0 2 2 5 ] S 5 O0C^L/cl2 2|UtJgS8«: 

94, Hft£A^-F3204£, h7>X7 7 y-h@!S 
321&CJ:9. It^g^lfcCifabS. h7>X7 7 40 
y- MH3g321«, U^ir322*>6Hi*3hS*(l8Wt# 
EDGE. /EDGE&CJ: Of^^JlSo fWt^EDGE^ "HIC 
"H" . flJfflIfi-#/EDGE*5 ''LOW"- ©i€T. «ffitttfj K3 ' - 
ISte. «ifcA^- F320&Cjg^3ft£„ CCDtcib. m 

EDGE** "La/* . fljeSPOT/EDCEJtlS "HIGH" ©4£, 
H37J^- F319». ®?jfeA^^- F32 0^6 #gi£3 hS. 
WWOTEDGEOtftttt, 7*-f 5*-** ->©SJ»Kt(C «fc 
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[0 22 6 ] WJli. 7 r -r^-?^->©^4S*. #43. 

am 4 6 tc^L^m 1 8 mm&m<D£. *) kb d/cw^c 

[0 2 2 7 ] <12 5H«Sg>05 3»12 

sik^s 7 s a *s- 9 * - >mm s ftfce&S'x 7- ak® 
£-rs^*';Ls i *iiw&«{cij*-rigi&ig'c*.&. 

[0 2 2 8 ] 147 iCmLtcm 1 9Htt^ffi(C 

«s^*u ls i 4n&s4c*>«. m2 4mmmmt 
mmc. «aEa*y-K3i9i, *sa2m-F3204 
£, F7>X7 7 7- h0K32itc«t»). m^cmmu 

tcC tV$>Z>. 

[0 2 2 9 ] *M-Ct>> WHSWI#EDGE*S "HIGH" . fflW 
<g#/EDGB&* "LOW" ©4*. WftHttM-KSStt. « 
^A^^- K320(c^3n^©-C. WjfcW**. 7- 
$ mmm 30i£> 67*- £ « jMWJ 3024C . y * y ^ y V 
STDjl-rc436iT*€>. <fc-o-C. 7 ; ^^-?-*->©i^ 
mt*04 6«:^L>7cH 8HiBK!IB©«fc5«:HB 

[0 2 3 0 ] <12 6HJfi0J8>ia5 4«12 6Hife^ 

[0231] ±ia^M«s-ctt. ^-^^insm-rs^ 

[0 23 2 ] UfrU t"-^. 7FUX*sJ:y37>F 

^•en-en-s 4#hc u/c^y 9 h (packet)^, m&m 

[0 23 3 ] 047 (C^L/7cl 1 9HJfe^tC 

«s^*y ls i i^ic^it 

323. 7 F UX-rn — ^324. n-7> F-r=3-^325. U 
^^^326. fcJrOVS^r^ hX>3-^327^WT-2>C4 

-c*s„ 

[0 23 4] ^7? hr=i-^323li. A^Stifc/^ 
»Ftfa-KU 7*-*. 7 FUX*jJ;i>*3v> K^c 

^242tCA^3n. Pl«tc»asn7t7 FuxteJ;^ 
v> Mi-en^ti. 7 FU^7 r =i-^'3244tjJ;a f nv> 

Ff3- #324tCA^3ft&„ 

[0 23 5 ] 7 FUX7 J 3-^324*. AJlStitcT F 
I/X?;f3- FU -7*3— F LtcT F UX^r^* y -trvU - 
7U-Y242. fcJ:t>'Ui>X^326Kl|±l7J-r-So 

[0 23 6 ] 37> F-r=i-^325». A^^nfcnv 
> F^r=3- FL. 7==i- FL/crj-7> FtcS^orcrt 

SWWI®M# ( PASS, /PASS, WRITE. READ, INIT) Zttit} 

[0 23 7 ] Ui^X ^326«, chip-ID=&f£tgT-5 0 chip 
-ID4W, 3>Fn- 7 , is^O'COa^FP-vtc^ 
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a t>- * x - >mm £ titdmsxD** y * ? ^^ussij-r 

Ztcfrlc. &?y7ic&m$fttcwr kux-c&s. ± 
isHifc^JlT « . chi p-uxcmt s# u i ^sj^^Bg l 

chip-ID©tt-^;fr£©-f?!j£TiB-f 3. 
[0 2 3 8 ] ST. 3> h P-^©chip-nySr "oooo" 

&chip-ID "0000" 7^ -I* is— ^ * — >gc^S tlfc5fc 
BH©^ * 'J * "J &o C ©chip-ID "0000" £ 

5tWfcjf*y? » y'itctiic "i" £fln*.T "oooi" io 

£. @#©chip-ID<b LrSIS-r chip-ID "0001" ^ 
a»S4ifcy*y^s»^ , tt. chip-ID "0001" ¥4 

C © chi p-ID " 0001" ^ tttcJ v ^ ? frc 
"1" £fln3.T "0010" g#©chip-ID£ l,XmgiT 

•T-5)Ci*5-Cg?-5>„ ggiSftfcchip-IDW:, t^-^&S 

u#. TFu^x»3-7>F^*n-ciM{i$n2)„ -e-u 20 
r, ^-^na. s titc chi p-iwc-^sws chip- 
ID* ftr>**: y ■> T'ictei^rfftotT.So 

[0 2 3 9] US^£326tt. C ©cfc 5 &chip-ID£IBt£. 
T6„ f l/T. jUff^Jlfcchip-ID/bS. £ 326tCfB 

ttSttfcchip-IDtC^gcLfctft^. 3>hO-74itc 
hip-ID fciD t 3> h a-^Of-^tti^Sc i 

-tn-etiBtfj-rs. ^ig^y^?^ 

ffe© y * y 9 6 & t > «fc 5 tc-T Z>tcib~C$> 

&o 30 
[0 240] ^'-Jr-v hx>=i-y327» > y*y *;PT 
U -f 242*> <=>UB?3 § n/cf 1 - £ . i5 <fc U>>* £ 326#> 6 

m^Sn^c3> ha-7f7^t chip-m fccfcc* 
=3 > h P - ^©ir- £ W^-C* i> C £ 3 - K £ 
x>P-KU ^ v MCTS. DAC14 
KA*3ft. ±IHWi0g»iiaM»KDASaft3tift:fft. 

[0 24 1] <»2 7SSc«i»«l>ia5 5ti»2 7 3t»J|g 

^■Ti^^'JLS I £1B|l|&WK:ijVriaffiia-T?*S. 40 

[0242]*W. I5 4^Uc^2 6»ii 
Mft&£C3«. IS 2 lHifiJ&SS©J:5&c. ?-~*Kh 

ffl|302Tfr 5 0 ft L/cC £ T* «3 . -€-©fl&ttBt3!|5I« 
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